
	

https://lulibuw.maxudijuz.com/511882233759961374506963763491774194685045?jenabiwegexopizotironewixunuxosolajevigaxajawesixometetizalilezepaborivilamovowemelifolukivefogitub=wulavobajekigexisimebaresojujekinekitafobexugidiwuligisujuruxatidevopomofugemezekelidajexukifusugefovupadobekefoverudigekifutaparopisiwugujabuvukugagegoxululeribelabibiwodixiwuzesisewutovedegagawewefal&utm_kwd=chemical+formula+of+soap+and+detergent&pilewexibupuzegeketokunixavifozanitugasosoketijilitede=xiduwoxonivawesopubilujafugasikodubosaverisuwibalasukigaguzizokegegowerinofimaseruraratomotekuvubimekazuzujalakofururubefinewerewusonadenurolanikodu






















Since	the	first	soaps	derived	from	animal	fats	and	alkalis	were	sold	in	the	1700s,	laundry	detergents	have	gone	long.	In	the	1950s,	laundry	detergents	were	introduced	to	the	market,	giving	housewives	greater	fabric-care	options.	However,	the	most	major	advance	in	laundry	occurred	in	the	1970s.	In	this	guide,	we	will	talk	about	laundry	detergent
chemical	formula.	Detergent	is	a	soap-free	cleaning	agent	that	cleans	the	substance	in	solution	using	a	surfactant	ingredient.	Soap-free	soaps	are	a	term	used	to	describe	detergents.	They	are	effective	even	in	hard	or	saltwater,	unlike	soap,	because	they	do	not	create	scum.	Cleaners	are	better	because	they	do	not	form	insoluble	calcium	and	magnesium
salts	with	hard	water.	The	detergent	is	a	sodium	salt	of	long-chain	benzene	sulfonic	acid	or	sodium	salt	of	long-chain	alkyl	hydrogen	sulfate,	both	of	which	have	water-cleaning	capabilities.	Like	soaps,	they	contain	anionic	groups	such	as	sulfonate	groups	or	sulfate	groups	and	a	long-chain	hydrocarbon,	a	nonionic	group.	They	are	also	called	soap-free
soaps,	detergents,	Syndets,	or	soap.		The	detergent	molecule	comprises	an	oil-soluble	hydrocarbon	and	a	water-soluble	polar	group.	Detergents	are	divided	into	three	categories.	An	anionic	hydrophilic	group	is	included	in	anionic	detergents,	which	helps	clean.	These	are	long-chain	sulfonated	hydrocarbons	or	alcohol	sodium	salts.	Cationic	detergents	are
quaternary	ammonium	compounds	like	chlorides,	bromides,	and	acetates.		Some	of	these	detergents	are	used	as	antiseptics	due	to	their	germicidal	capabilities.	Conditioners	and	hair	conditioners	also	contain	cationic	detergents.	Nonionic	detergents	have	a	neutral	group	in	their	molecule	as	a	surfactant	group	that	can	establish	hydrogen	bonds	with
water.	Monoesters	of	polyhydric	alcohols	or	polyether	produced	from	ethylene	oxide	are	nonionic	detergents.	Nonionic	detergents	include	pentaerythritol	stearate	and	polyether.	Powdered	and	liquid	detergents	can	be	used	for	purposes	other	than	cleaning	clothes	or	dishes.They	are	mainly	used	as	cleaning	agents	in	laundry	and	dishes.Tiles,	floors,
worktops,	bathtubs,	and	toilets	can	be	cleaned	with	any	type	of	detergent.Powder	detergent	can	soak	up	oil	spilled	on	the	garage	floor	or	the	street.Detergents	increase	the	softness	of	water.Sprinkle	detergent	powder	on	any	moss	that	grows	in	cracks	on	your	stairs,	sidewalks,	or	driveways.	Let	it	brown	for	a	few	days	before	brushing	it	out	of	the
gaps.They	are	also	used	to	solubilize	and	crystallize	membrane	proteins	and	prevent	nonspecific	binding.Detergents	are	used	for	cell	permeabilization,	lysis,	gel	electrophoresis,	and	other	laboratory	procedures.	The	detergent	is	a	type	of	emulsifier	known	as	sodium	dodecylbenzene	sulfonate.	Its	chemical	formula	is	sodium	dodecylbenzene	sulfonate
sodium	(C18H29NaO3S).	Soap	has	the	chemical	formula	C17H35COONa	or	sodium	stearate,	whereas	detergent	has	C18H29NaO3S.	In	both	hard	and	soft	water,	a	synthetic	detergent	is	a	non-soap	synthetic	substance	that	effectively	cleanses	and	operates	similarly	to	a	surfactant.	Surfactants	are	typically	found	in	detergents.Detergents	work	because	of
their	amphipathic	nature,	which	means	one	side	of	the	chemical	is	hydrophobic	and	repels	water.	In	contrast,	the	other	side	of	the	compound	is	hydrophilic	and	easily	binds	to	water.	This	chemical	compound	has	excellent	foaming	properties	and	can	be	used	with	a	wide	range	of	additional	additives.	Detergents	work	because	they	have	an	amphipathic
structure,	indicating	one	side	of	the	chemical	is	hydrophobic	and	repels	water	while	the	other	is	hydrophilic	and	readily	binds	to	it.	The	hydrophobic	region	of	the	detergent	will	react	easily	and	attract	other	molecules	present	in	its	environment;	thus,	it	accumulates	on	the	detergent	while	the	hydrophilic	region	of	the	detergent	ensures	that	the	whole
compound,	as	well	as	the	attracted	particles,	is	easily	washed	off	with	water.	Detergents	can	be	used	for	various	cleaning	purposes	due	to	the	amphipathic	structure	of	detergent	molecules.	Degreasing	the	skin	is	also	recommended	as	hydrophobic	areas	will	easily	attract	fat	and	other	fat	molecules,	which	consist	mainly	of	carbon	tails.	Although	they	are
similar	to	soap,	detergents	are	quite	different.	Soaps	are	made	from	natural	resources	like	fats	and	oils,	while	detergents	are	synthetic.	In	addition,	detergents	contain	sodium	salts.	In	the	laundry	detergent	stores,	there	are	a	lot	of	options.	What	criteria	do	you	use	to	make	your	decision?	The	best	option	is	one	that	fulfills	your	family’s	needs	for	efficiency
on	various	floors,	as	well	as	odor,	shape	(powder,	liquid,	or	single	dosage),	and	price	preferences.	Here’s	what	you	need	to	know	to	get	started.	Examine	your	family’s	laundry,	paying	particular	attention	to	the	varieties	of	stains	and	the	amount	of	grime	on	the	clothing.	If	most	of	your	garments	are	only	lightly	soiled	and	have	a	few	spots,	a	less	expensive
detergent	and	a	decent	stain	remover	may	suffice.		Read	laundry	detergent	labels	or	go	online	to	read	the	ingredients.	It	is	important	to	investigate	surfactants	and	enzymes	to	remove	dirt	and	stains.	Cheap	brands	have	fewer	of	these	components	and	will	not	clean	them	well.	You	may	find	that	the	two	formulas	on	the	laundry	rack	will	meet	your	needs;
one	detergent	for	lightly	soiled	clothes	and	one	for	heavily	soiled	clothes.	Although	most	detergents	work	in	cold	water,	it	is	best	to	choose	one	formulated	for	cold	water	if	you	intend	to	use	only	cold	water.	Concentrated	and	ultra-formulations	are	now	available	in	liquids	and	powders.	Although	packaged	in	smaller	sizes,	they	offer	the	same	cleaning
power	as	their	larger	non-concentrated	counterparts.	To	determine	the	correct	amount	to	use,	follow	the	instructions	on	the	label	and	use	the	supplied	cup	or	measuring	spoon.	These	products	simply	remove	water	or	additional	costs,	making	them	easier	and	cheaper	to	ship	and	store.		Single-dose	packs	and	capsules	are	still	concentrated	and	can	save
you	money	by	avoiding	overuse.	Many	people	choose	their	lingerie	based	on	their	scent.	Make	sure	the	dirt	is	removed,	not	just	covered	with	perfume.	Soap	has	the	chemical	formula	C17H35COONa	or	sodium	stearate,	whereas	detergent	has	C18H29NaO3S.	A	synthetic	detergent	is	a	non-soap	synthetic	material	that	is	an	effective	cleanser	and	functions
similarly	to	a	surfactant	in	both	hard	and	soft	water.	Most	laundry	detergents	contain	alkalis,	soluble	salts	with	an	acid-reactive	base	to	neutralize	them.	They	remove	dirt	and	stains	from	textiles	without	causing	extreme	friction.	Potassium	and	sodium	are	soluble	alkali	metal	salts	that	work	well	as	degreasers.	Detergents	are	ammonium	or	sulfur	salts	of
long-chain	carboxylic	acids,	whereas	soaps	are	sodium	(Na)	or	potassium	(K)	salts	of	specific	long-chain	carboxylic	acids	(COOH).	A	dilute	solution	is	a	surfactant	or	a	combination	of	surfactants	having	cleaning	capabilities.	The	detergent	has	a	general	R-SO4-,	Na	+	structure,	where	R	is	a	long	chain	alkyl	group	comparable	to	soap.	Use	1.25	dry	ounces	of
powder	per	gallon	of	water	or	10	grams	per	liter	to	make	a	weighted	solution.		Alternatively,	you	can	add	1-ounce	tablespoon	(a	large	teaspoon	is	usually	fine)	to	1	gallon	of	water	or	add	two	tablespoons	of	powder	to	1	liter	of	water.	First,	be	sure	to	store	your	old	laundry	detergent	bottles;	when	you	open	a	new	detergent	bottle,	pour	half	of	the	new
detergent	into	the	old	empty	bottle.	Then	take	two	bowls	and	fill	them	with	water	until	about	two-thirds	separate	them.		You	can	conclude	from	this	article	that	laundry	detergents	have	a	more	powerful	cleansing	effect	than	soap.	Therefore,	this	property	of	detergents	is	used	in	our	daily	lives	and	industrial	and	commercial	areas.	Skip	to	content	฀฀฀฀฀
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฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀	scatter	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	scatter	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Wild		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pg	slot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		scatter
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Super	Win	,	Mega	Win	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	jackpot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Auto	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Application	truemoney	wallet	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	1	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pg	slot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀	Application	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	ios	฀฀฀฀	Android	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Application	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	30	฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Lucky	Piggy	฀฀฀	Hot	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀	3	฀฀฀	฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Scatter	Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Fortune	Tiger	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	3	฀฀฀฀฀	3	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	96.81%	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀		฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	2,500	฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Mask	Carnival	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	rtp	฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀	4	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀		Scatter	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	10	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀pg	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Super	Mega	Win	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	1	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	iOS	฀฀฀	Android	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	username	฀฀฀	Password	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	?	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	?	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	MOBILE	BANKING	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	TUREMONEY	WALLET	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.
Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same
license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No
warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Substance	used	for	cleaning	For	other	uses,	see	Soap	(disambiguation).	A	handmade	soap	bar	Two	equivalent	images	of	the	chemical	structure
of	sodium	stearate,	a	typical	ingredient	found	in	bar	soaps	Emulsifying	action	of	soap	on	oil	Soap	is	a	salt	of	a	fatty	acid	(sometimes	other	carboxylic	acids)	used	for	cleaning	and	lubricating	products	as	well	as	other	applications.[1]	In	a	domestic	setting,	soaps,	specifically	"toilet	soaps",	are	surfactants	usually	used	for	washing,	bathing,	and	other	types	of
housekeeping.	In	industrial	settings,	soaps	are	used	as	thickeners,	components	of	some	lubricants,	emulsifiers,	and	catalysts.	Soaps	are	often	produced	by	mixing	fats	and	oils	with	a	base.[2]	Humans	have	used	soap	for	millennia;	evidence	exists	for	the	production	of	soap-like	materials	in	ancient	Babylon	around	2800	BC.[3]	A	collection	of	decorative	bar
soaps,	as	often	found	in	hotels	Structure	of	a	micelle,	a	cell-like	structure	formed	by	the	aggregation	of	soap	subunits	(such	as	sodium	stearate):	The	exterior	of	the	micelle	is	hydrophilic	(attracted	to	water)	and	the	interior	is	lipophilic	(attracted	to	oils).	In	a	domestic	setting,	"soap"	usually	refers	to	what	is	technically	called	a	toilet	soap,	used	for
household	and	personal	cleaning.	Toilet	soaps	are	salts	of	fatty	acids	with	the	general	formula	(RCO2−)M+,	where	M	is	Na	(sodium)	or	K	(potassium).[4]	When	used	for	cleaning,	soap	solubilizes	particles	and	grime,	which	can	then	be	separated	from	the	article	being	cleaned.	The	insoluble	oil/fat	"dirt"	become	associated	inside	micelles,	tiny	spheres
formed	from	soap	molecules	with	polar	hydrophilic	(water-attracting)	groups	on	the	outside	and	encasing	a	lipophilic	(fat-attracting)	pocket,	which	shields	the	oil/fat	molecules	from	the	water,	making	them	soluble.	Anything	that	is	soluble	will	be	washed	away	with	the	water.	In	hand	washing,	as	a	surfactant,	when	lathered	with	a	little	water,	soap	kills
microorganisms	by	disorganizing	their	membrane	lipid	bilayer	and	denaturing	their	proteins.[citation	needed]	It	also	emulsifies	oils,	enabling	them	to	be	carried	away	by	running	water.[5]	When	used	in	hard	water,	soap	does	not	lather	well	but	forms	soap	scum	(related	to	metallic	soaps,	see	below).[6]	So-called	metallic	soaps	are	key	components	of	most
lubricating	greases	and	thickeners.[4]	A	commercially	important	example	is	lithium	stearate.	Greases	are	usually	emulsions	of	calcium	soap	or	lithium	soap	and	mineral	oil.	Many	other	metallic	soaps	are	also	useful,	including	those	of	aluminium,	sodium,	and	mixtures	thereof.	Such	soaps	are	also	used	as	thickeners	to	increase	the	viscosity	of	oils.	In
ancient	times,	lubricating	greases	were	made	by	the	addition	of	lime	to	olive	oil,	which	would	produce	calcium	soaps.[7]	Metal	soaps	are	also	included	in	modern	artists'	oil	paints	formulations	as	a	rheology	modifier.[8]	Metal	soaps	can	be	prepared	by	neutralizing	fatty	acids	with	metal	oxides:	2	RCO2H	+	CaO	→	(RCO2)2Ca	+	H2O	A	cation	from	an
organic	base	such	as	ammonium	can	be	used	instead	of	a	metal;	ammonium	nonanoate	is	an	ammonium-based	soap	that	is	used	as	an	herbicide.[9]	Another	class	of	non-toilet	soaps	are	resin	soaps,	which	are	produced	in	the	paper	industry	by	the	action	of	tree	rosin	with	alkaline	reagents	used	to	separate	cellulose	from	raw	wood.	A	major	component	of
such	soaps	is	the	sodium	salt	of	abietic	acid.	Resin	soaps	are	used	as	emulsifiers.[10]	Main	article:	Soaper	The	production	of	toilet	soaps	usually	entails	saponification	of	triglycerides,	which	are	vegetable	or	animal	oils	and	fats.	An	alkaline	solution	(often	lye)	induces	saponification	whereby	the	triglyceride	fats	first	hydrolyze	into	salts	of	fatty	acids.
Glycerol	(glycerin)	is	liberated.	The	glycerin	is	sometimes	left	in	the	soap	product	as	a	softening	agent,	although	it	is	sometimes	separated.[11][12]	Handmade	soap	can	differ	from	industrially	made	soap	in	that	an	excess	of	fat	or	coconut	oil	beyond	that	needed	to	consume	the	alkali	is	used	(in	a	cold-pour	process,	this	excess	fat	is	called	"superfatting"),
and	the	glycerol	left	in	acts	as	a	moisturizing	agent.	However,	the	glycerine	also	makes	the	soap	softer.	The	addition	of	glycerol	and	processing	of	this	soap	produces	glycerin	soap.	Superfatted	soap	is	more	skin-friendly	than	one	without	extra	fat,	although	it	can	leave	a	"greasy"	feel.	Sometimes,	an	emollient	is	added,	such	as	jojoba	oil	or	shea	butter.[13]
Sand	or	pumice	may	be	added	to	produce	a	scouring	soap.	The	scouring	agents	serve	to	remove	dead	cells	from	the	skin	surface	being	cleaned.	This	process	is	called	exfoliation.	To	make	antibacterial	soap,	compounds	such	as	triclosan	or	triclocarban	can	be	added.	There	is	some	concern	that	use	of	antibacterial	soaps	and	other	products	might	encourage
antimicrobial	resistance	in	microorganisms.[14]	The	type	of	alkali	metal	used	determines	the	kind	of	soap	product.	Sodium	soaps,	prepared	from	sodium	hydroxide	(soda	lye),	are	firm,	whereas	potassium	soaps,	derived	from	potassium	hydroxide	(potash	lye),	are	softer	or	often	liquid.	Historically,	potassium	hydroxide	was	extracted	from	the	ashes	of
bracken	or	other	plants.	Lithium	soaps	also	tend	to	be	hard.	These	are	used	exclusively	in	greases.	For	making	toilet	soaps,	triglycerides	(oils	and	fats)	are	derived	from	coconut,	olive,	or	palm	oils,	as	well	as	tallow.[15]	Triglyceride	is	the	chemical	name	for	the	triesters	of	fatty	acids	and	glycerin.	Tallow,	i.e.,	rendered	fat,	is	the	most	available	triglyceride
from	animals.	Each	species	offers	quite	different	fatty	acid	content,	resulting	in	soaps	of	distinct	feel.	The	seed	oils	give	softer	but	milder	soaps.	Soap	made	from	pure	olive	oil,	sometimes	called	Castile	soap	or	Marseille	soap,	is	reputed	for	its	particular	mildness.	The	term	"Castile"	is	also	sometimes	applied	to	soaps	from	a	mixture	of	oils	with	a	high
percentage	of	olive	oil.	Fatty	acid	content	of	various	fats	used	for	soapmaking	Lauric	acid	Myristic	acid	Palmitic	acid	Stearic	acid	Oleic	acid	Linoleic	acid	Linolenic	acid	fats	C12	saturated	C14	saturated	C16	saturated	C18	saturated	C18	monounsaturated	C18	diunsaturated	C18	triunsaturated	Tallow	0	4	28	23	35	2	1	Coconut	oil	48	18	9	3	7	2	0	Palm
kernel	oil	46	16	8	3	12	2	0	Palm	oil	0	1	44	4	37	9	0	Laurel	oil	54	0	0	0	15	17	0	Olive	oil	0	0	11	2	78	10	0	Canola	oil	0	1	3	2	58	9	23	Dudu-Osun	–	a	popular	type	of	African	black	soap	Azul	e	branco	soap	–	a	bar	of	blue-white	soap	Handmade	soaps	sold	at	a	shop	in	Hyères,	France	Traditional	Marseille	soap	(left)	and	Aleppo	soap	(right)	Modern	soap	shop	in
Tübingen	(2019)	Lye	being	dissolved	in	water	for	soapmaking.	Greases	for	automotive	applications	contain	soaps.	Soap	on	a	platter	Twentieth	century	packaging	of	Amigo	del	Obrero	(Worker's	Friend)	soap,	part	of	the	Museo	del	Objeto	del	Objeto	collection	Proto-soaps,	which	mixed	fat	and	alkali	and	were	used	for	cleansing,	are	mentioned	in	Sumerian,
Babylonian	and	Egyptian	texts.[16][17]	The	earliest	recorded	evidence	of	the	production	of	soap-like	materials	dates	back	to	around	2800	BC	in	ancient	Babylon.[18]	A	formula	for	making	a	soap-like	substance	was	written	on	a	Sumerian	clay	tablet	around	2500	BC.	This	was	produced	by	heating	a	mixture	of	oil	and	wood	ash,	the	earliest	recorded
chemical	reaction,	and	used	for	washing	woolen	clothing.[19]	The	Ebers	papyrus	(Egypt,	1550	BC)	indicates	the	ancient	Egyptians	used	a	soap-like	product	as	a	medicine	and	created	this	by	combining	animal	fats	or	vegetable	oils	with	a	soda	ash	substance	called	trona.[19]	Egyptian	documents	mention	a	similar	substance	was	used	in	the	preparation	of
wool	for	weaving.[citation	needed]	In	the	reign	of	Nabonidus	(556–539	BC),	a	recipe	for	a	soap-like	substance	consisted	of	uhulu	[ashes],	cypress	[oil]	and	sesame	[seed	oil]	"for	washing	the	stones	for	the	servant	girls".[20]	True	soaps,	which	we	might	recognise	as	soaps	today,	were	different	to	proto-soaps.	They	foamed,	were	made	deliberately,	and	could
be	produced	in	a	hard	or	soft	form	because	of	an	understanding	of	lye	sources.[17]	It	is	uncertain	as	to	who	was	the	first	to	invent	true	soap.[16][21]	Knowledge	of	how	to	produce	true	soap	emerged	at	some	point	between	early	mentions	of	proto-soaps	and	the	first	century	AD.[16][17]	Alkali	was	used	to	clean	textiles	such	as	wool	for	thousands	of
years[22]	but	soap	only	forms	when	there	is	enough	fat,	and	experiments	show	that	washing	wool	does	not	create	visible	quantities	of	soap.[16]	Experiments	by	Sally	Pointer	show	that	the	repeated	laundering	of	materials	used	in	perfume-making	lead	to	noticeable	amounts	of	soap	forming.	This	fits	with	other	evidence	from	Mesopotamian	culture.[16]
Pliny	the	Elder,	whose	writings	chronicle	life	in	the	first	century	AD,	describes	soap	as	"an	invention	of	the	Gauls".[23]	The	word	sapo,	Latin	for	soap,	has	connected	to	a	mythical	Mount	Sapo,	a	hill	near	the	River	Tiber	where	animals	were	sacrificed.[24]	But	in	all	likelihood,	the	word	was	borrowed	from	an	early	Germanic	language	and	is	cognate	with
Latin	sebum,	"tallow".	It	first	appears	in	Pliny	the	Elder's	account,[25]	Historia	Naturalis,	which	discusses	the	manufacture	of	soap	from	tallow	and	ashes.	There	he	mentions	its	use	in	the	treatment	of	scrofulous	sores,	as	well	as	among	the	Gauls	as	a	dye	to	redden	hair	which	the	men	in	Germania	were	more	likely	to	use	than	women.[26][27]	The	Romans
avoided	washing	with	harsh	soaps	before	encountering	the	milder	soaps	used	by	the	Gauls	around	58	BC.[28]	Aretaeus	of	Cappadocia,	writing	in	the	2nd	century	AD,	observes	among	"Celts,	which	are	men	called	Gauls,	those	alkaline	substances	that	are	made	into	balls	[...]	called	soap".[29]	The	Romans'	preferred	method	of	cleaning	the	body	was	to
massage	oil	into	the	skin	and	then	scrape	away	both	the	oil	and	any	dirt	with	a	strigil.[30]	The	standard	design	is	a	curved	blade	with	a	handle,	all	of	which	is	made	of	metal.[31]	The	2nd-century	AD	physician	Galen	describes	soap-making	using	lye	and	prescribes	washing	to	carry	away	impurities	from	the	body	and	clothes.	The	use	of	soap	for	personal
cleanliness	became	increasingly	common	in	this	period.	According	to	Galen,	the	best	soaps	were	Germanic,	and	soaps	from	Gaul	were	second	best.	Zosimos	of	Panopolis,	circa	300	AD,	describes	soap	and	soapmaking.[32]	In	the	Southern	Levant,	the	ashes	from	barilla	plants,	such	as	species	of	Salsola,	saltwort	(Seidlitzia	rosmarinus)	and	Anabasis,	were
used	to	make	potash.[33][34]	Traditionally,	olive	oil	was	used	instead	of	animal	lard	throughout	the	Levant,	which	was	boiled	in	a	copper	cauldron	for	several	days.[35]	As	the	boiling	progresses,	alkali	ashes	and	smaller	quantities	of	quicklime	are	added	and	constantly	stirred.[35]	In	the	case	of	lard,	it	required	constant	stirring	while	kept	lukewarm	until
it	began	to	trace.	Once	it	began	to	thicken,	the	brew	was	poured	into	a	mold	and	left	to	cool	and	harden	for	two	weeks.	After	hardening,	it	was	cut	into	smaller	cakes.	Aromatic	herbs	were	often	added	to	the	rendered	soap	to	impart	their	fragrance,	such	as	yarrow	leaves,	lavender,	germander,	etc.	A	detergent	similar	to	soap	was	manufactured	in	ancient
China	from	the	seeds	of	Gleditsia	sinensis.[36]	Another	traditional	detergent	is	a	mixture	of	pig	pancreas	and	plant	ash	called	zhuyizi	(simplified	Chinese:	猪胰子;	traditional	Chinese:	豬胰子;	pinyin:	zhūyízǐ).	Soap	made	of	animal	fat	did	not	appear	in	China	until	the	modern	era.[37]	Soap-like	detergents	were	not	as	popular	as	ointments	and	creams.[36]
Hard	toilet	soap	with	a	pleasant	smell	was	produced	in	the	Middle	East	during	the	Islamic	Golden	Age,	when	soap-making	became	an	established	industry.	Recipes	for	soap-making	are	described	by	Muhammad	ibn	Zakariya	al-Razi	(c.	865–925),	who	also	gave	a	recipe	for	producing	glycerine	from	olive	oil.	In	the	Middle	East,	soap	was	produced	from	the
interaction	of	fatty	oils	and	fats	with	alkali.	In	Syria,	soap	was	produced	using	olive	oil	together	with	alkali	and	lime.	Soap	was	exported	from	Syria	to	other	parts	of	the	Muslim	world	and	to	Europe.[38]	A	12th-century	document	describes	the	process	of	soap	production.[39]	It	mentions	the	key	ingredient,	alkali,	which	later	became	crucial	to	modern
chemistry,	derived	from	al-qaly	or	"ashes".	By	the	13th	century,	the	manufacture	of	soap	in	the	Middle	East	had	become	a	major	cottage	industry,	with	sources	in	Nablus,	Fes,	Damascus,	and	Aleppo.[citation	needed]	Soapmakers	in	Naples	were	members	of	a	guild	in	the	late	sixth	century	(then	under	the	control	of	the	Eastern	Roman	Empire),[40]	and	in
the	eighth	century,	soap-making	was	well	known	in	Italy	and	Spain.[41]	The	Carolingian	capitulary	De	Villis,	dating	to	around	800,	representing	the	royal	will	of	Charlemagne,	mentions	soap	as	being	one	of	the	products	the	stewards	of	royal	estates	are	to	tally.	The	lands	of	Medieval	Spain	were	a	leading	soapmaker	by	800,	and	soapmaking	began	in	the
Kingdom	of	England	about	1200.[42]	Soapmaking	is	mentioned	both	as	"women's	work"	and	as	the	produce	of	"good	workmen"	alongside	other	necessities,	such	as	the	produce	of	carpenters,	blacksmiths,	and	bakers.[43]	In	Europe,	soap	in	the	9th	century	was	produced	from	animal	fats	and	had	an	unpleasant	smell.	This	changed	when	olive	oil	began	to
be	used	in	soap	formulas	instead,	after	which	much	of	Europe's	soap	production	moved	to	the	Mediterranean	olive-growing	regions.[44]	Hard	toilet	soap	was	introduced	to	Europe	by	Arabs	and	gradually	spread	as	a	luxury	item.	It	was	often	perfumed.[38][44]	By	the	15th	century,	the	manufacture	of	soap	in	Christendom	often	took	place	on	an	industrial
scale,	with	sources	in	Antwerp,	Castile,	Marseille,	Naples	and	Venice.[41]	In	France,	by	the	second	half	of	the	16th	century,	the	semi-industrialized	professional	manufacture	of	soap	was	concentrated	in	a	few	centers	of	Provence—Toulon,	Hyères,	and	Marseille—which	supplied	the	rest	of	France.[45]	In	Marseilles,	by	1525,	production	was	concentrated
in	at	least	two	factories,	and	soap	production	at	Marseille	tended	to	eclipse	the	other	Provençal	centers.[46]	English	manufacture	tended	to	concentrate	in	London.[47]	The	demand	for	high-quality	hard	soap	was	significant	enough	during	the	Tudor	period	that	barrels	of	ashes	were	imported	for	the	manufacture	of	soap.[17]	Finer	soaps	were	later
produced	in	Europe	from	the	17th	century,	using	vegetable	oils	(such	as	olive	oil)	as	opposed	to	animal	fats.	Many	of	these	soaps	are	still	produced,	both	industrially	and	by	small-scale	artisans.	Castile	soap	is	a	popular	example	of	the	vegetable-only	soaps	derived	from	the	oldest	"white	soap"	of	Italy.	In	1634	Charles	I	granted	the	newly	formed	Society	of
Soapmakers	a	monopoly	in	soap	production	who	produced	certificates	from	'foure	Countesses,	and	five	Viscountesses,	and	divers	other	Ladies	and	Gentlewomen	of	great	credite	and	quality,	besides	common	Laundresses	and	others',	testifying	that	'the	New	White	Soap	washeth	whiter	and	sweeter	than	the	Old	Soap'.[48]	During	the	Restoration	era
(February	1665	–	August	1714)	a	soap	tax	was	introduced	in	England,	which	meant	that	until	the	mid-1800s,	soap	was	a	luxury,	used	regularly	only	by	the	well-to-do.	The	soap	manufacturing	process	was	closely	supervised	by	revenue	officials	who	made	sure	that	soapmakers'	equipment	was	kept	under	lock	and	key	when	not	being	supervised.	Moreover,
soap	could	not	be	produced	by	small	makers	because	of	a	law	that	stipulated	that	soap	boilers	must	manufacture	a	minimum	quantity	of	one	imperial	ton	at	each	boiling,	which	placed	the	process	beyond	the	reach	of	the	average	person.	The	soap	trade	was	boosted	and	deregulated	when	the	tax	was	repealed	in	1853.[49][50][51]	Industrially	manufactured
bar	soaps	became	available	in	the	late	18th	century,	as	advertising	campaigns	in	Europe	and	America	promoted	popular	awareness	of	the	relationship	between	cleanliness	and	health.[52]	In	modern	times,	the	use	of	soap	has	become	commonplace	in	industrialized	nations	due	to	a	better	understanding	of	the	role	of	hygiene	in	reducing	the	population	size
of	pathogenic	microorganisms.[53]	Advertising	for	Dobbins'	medicated	toilet	soap	A	1922	magazine	advertisement	for	Palmolive	Soap	Liquid	soap	A	soap	dispenser	Caricature	of	Lillie	Langtry,	from	Punch,	Christmas	1890:	The	soap	box	on	which	she	sits	reflects	her	endorsements	of	cosmetics	and	soaps.	Until	the	Industrial	Revolution,	soapmaking	was
conducted	on	a	small	scale	and	the	product	was	rough.	In	1780,	James	Keir	established	a	chemical	works	at	Tipton,	for	the	manufacture	of	alkali	from	the	sulfates	of	potash	and	soda,	to	which	he	afterwards	added	a	soap	manufactory.	The	method	of	extraction	proceeded	on	a	discovery	of	Keir's.	In	1790,	Nicolas	Leblanc	discovered	how	to	make	alkali
from	common	salt.[28]	Andrew	Pears	started	making	a	high-quality,	transparent	soap,	Pears	soap,	in	1807	in	London.[54]	His	son-in-law,	Thomas	J.	Barratt,	became	the	brand	manager	(the	first	of	its	kind)	for	Pears	in	1865.[55]	In	1882,	Barratt	recruited	English	actress	and	socialite	Lillie	Langtry	to	become	the	poster-girl	for	Pears	soap,	making	her	the
first	celebrity	to	endorse	a	commercial	product.[56][57]	William	Gossage	produced	low-priced,	good-quality	soap	from	the	1850s.	Robert	Spear	Hudson	began	manufacturing	a	soap	powder	in	1837,	initially	by	grinding	the	soap	with	a	mortar	and	pestle.	American	manufacturer	Benjamin	T.	Babbitt	introduced	marketing	innovations	that	included	the	sale
of	bar	soap	and	distribution	of	product	samples.	William	Hesketh	Lever	and	his	brother,	James,	bought	a	small	soap	works	in	Warrington	in	1886	and	founded	what	is	still	one	of	the	largest	soap	businesses,	formerly	called	Lever	Brothers	and	now	called	Unilever.	These	soap	businesses	were	among	the	first	to	employ	large-scale	advertising	campaigns.
Liquid	soap	was	invented	in	the	nineteenth	century;	in	1865,	William	Sheppard	patented	a	liquid	version	of	soap.[58]	In	1898,	B.J.	Johnson	developed	a	soap	derived	from	palm	and	olive	oils;	his	company,	the	B.J.	Johnson	Soap	Company,	introduced	"Palmolive"	brand	soap	that	same	year.[59]	This	new	brand	of	soap	became	popular	rapidly,	and	to	such	a
degree	that	B.J.	Johnson	Soap	Company	changed	its	name	to	Palmolive.[60]	In	the	early	1900s,	other	companies	began	to	develop	their	own	liquid	soaps.	Such	products	as	Pine-Sol	and	Tide	appeared	on	the	market,	making	the	process	of	cleaning	things	other	than	skin,	such	as	clothing,	floors,	and	bathrooms,	much	easier.[citation	needed]	Liquid	soap
also	works	better	for	more	traditional	or	non-machine	washing	methods,	such	as	using	a	washboard.[61]	Antibiotic	misuse	Dishwashing	soap	Disinfectant	Foam	Hand	washing	List	of	cleaning	products	Palm	oil	Personal	grooming	Sanitation	Shampoo	Shower	gel	Soap	bubble	Soap	dish	Soap	dispenser	Soap	made	from	human	corpses	Soap	plant	Soap
substitute	Soapwort	Toothpaste	^	IUPAC,	Compendium	of	Chemical	Terminology,	5th	ed.	(the	"Gold	Book")	(2025).	Online	version:	(2006–)	"Soap".	doi:10.1351/goldbook.S05721	^	"What's	The	Difference	Between	Soap	and	Detergent".	cleancult.com.	Archived	from	the	original	on	2019-12-18.	Retrieved	2019-12-18.	^	Willcox,	Michael	(2000).	"Soap".	In
Hilda	Butler	(ed.).	Poucher's	Perfumes,	Cosmetics	and	Soaps	(10th	ed.).	Dordrecht:	Kluwer	Academic	Publishers.	p.	453.	ISBN	978-0-7514-0479-1.	Archived	from	the	original	on	2016-08-20.	The	earliest	recorded	evidence	of	the	production	of	soap-like	materials	dates	back	to	around	2800	BCE	in	ancient	Babylon.	^	a	b	Klaus	Schumann;	Kurt	Siekmann
(2005).	"Soaps".	Ullmann's	Encyclopedia	of	Industrial	Chemistry.	Weinheim:	Wiley-VCH.	doi:10.1002/14356007.a24_247.	ISBN	978-3527306732.	^	Tumosa,	Charles	S.	(2001-09-01).	"A	Brief	History	of	Aluminum	Stearate	as	a	Component	of	Paint".	cool.conservation-us.org.	Archived	from	the	original	on	2017-03-18.	Retrieved	2017-04-05.	^	Holman,	John
S.;	Stone,	Phil	(2001).	Chemistry.	Nelson	Thornes.	p.	174.	ISBN	9780748762392.	^	Thorsten	Bartels;	et	al.	(2005).	"Lubricants	and	Lubrication".	Ullmann's	Encyclopedia	of	Industrial	Chemistry.	Weinheim:	Wiley-VCH.	doi:10.1002/14356007.a15_423.	ISBN	978-3527306732.	^	S.,	Tumosa,	Charles	(2001-09-01).	"A	Brief	History	of	Aluminum	Stearate	as	a
Component	of	Paint".	cool.conservation-us.org.	Archived	from	the	original	on	2017-03-18.	Retrieved	2017-03-17.{{cite	web}}:	CS1	maint:	multiple	names:	authors	list	(link)	^	"Ammonium	nonanoate	(031802)	Fact	Sheet"	(PDF).	epa.gov.	2006-09-21.	Archived	(PDF)	from	the	original	on	2022-11-16.	Retrieved	2022-08-15.	^	Fiebach,	Klemens;	Grimm,
Dieter	(2000).	"Resins,	Natural".	Ullmann's	Encyclopedia	of	Industrial	Chemistry.	doi:10.1002/14356007.a23_073.	ISBN	3-527-30673-0.	^	Cavitch,	Susan	Miller.	The	Natural	Soap	Book.	Storey	Publishing,	1994	ISBN	0-88266-888-9.	^	Garzena,	Patrizia,	and	Tadiello,	Marina	(2013).	The	Natural	Soapmaking	Handbook.	Online	information	and	Table	of
Contents	Archived	2015-07-30	at	the	Wayback	Machine.	ISBN	978-0-9874995-0-9/	^	"The	Process	of	Making	Soap".	edtech.mcc.edu.	Archived	from	the	original	on	15	July	2019.	Retrieved	8	March	2020.	^	"Antibacterial	Soaps	Concern	Experts".	ABC	News.	2006-01-06.	Archived	from	the	original	on	12	November	2014.	Retrieved	12	November	2014.	^
David	J.	Anneken,	Sabine	Both,	Ralf	Christoph,	Georg	Fieg,	Udo	Steinberner,	Alfred	Westfechtel	"Fatty	Acids"	in	Ullmann's	Encyclopedia	of	Industrial	Chemistry	2006,	Wiley-VCH,	Weinheim.	doi:10.1002/14356007.a10_245.pub2.	^	a	b	c	d	e	"An	Experimental	Exploration	of	the	Earliest	Soapmaking".	EXARC	Journal	(EXARC	Journal	Issue	2024/3).	2024-08-
22.	ISSN	2212-8956.	^	a	b	c	d	Jess	Shaw	(2	February	2024).	"The	Meaning	of	Cleaning".	Exarc.net	(Podcast).	Exarc.	Retrieved	16	September	2024.	^	Willcox,	Michael	(2000).	"Soap".	In	Hilda	Butler	(ed.).	Poucher's	Perfumes,	Cosmetics	and	Soaps	(10th	ed.).	Dordrecht:	Kluwer	Academic	Publishers.	p.	453.	ISBN	978-0-7514-0479-1.	Archived	from	the
original	on	2016-08-20.	The	earliest	recorded	evidence	of	the	production	of	soap-like	materials	dates	back	to	around	2800	BCE	in	ancient	Babylon.	^	a	b	Veerbek,	H.	(2012).	"1	Historical	Review".	In	Falbe,	Jürgen	(ed.).	Surfactants	in	Consumer	Products.	Springer-Verlag.	pp.	1–2.	ISBN	9783642715457	–	via	Google	Books.	^	Noted	in	Levey,	Martin	(1958).
"Gypsum,	salt	and	soda	in	ancient	Mesopotamian	chemical	technology".	Isis.	49	(3):	336–342	(341).	doi:10.1086/348678.	JSTOR	226942.	S2CID	143632451.	^	Derry,	Thomas	Kingston;	Williams,	Trevor	Illtyd	(1960-01-01).	A	Short	History	of	Technology:	From	the	Earliest	Times	to	A.	D.	1900.	Courier	Corporation.	p.	265.	ISBN	9780486274720.	{{cite
book}}:	ISBN	/	Date	incompatibility	(help)	^	Cassidy,	Cody	(2020-05-05).	"Who	Discovered	Soap?	What	to	Know	About	the	Origins	of	the	Life-Saving	Substance".	TIME.	Retrieved	2024-09-16.	^	"The	history	of	soapmaking".	The	history	of	soapmaking.	Archived	from	the	original	on	2022-08-12.	Retrieved	2022-08-21.	^	Bognolo,	Guido.	Surface	Active
Agents:	Historical	Perspectives	and	Future	Developments.	p.	5.	^	Harper,	Douglas.	"Soap".	etymonline.com.	Archived	from	the	original	on	2011-02-08.	Retrieved	2022-08-15.	^	Pliny	the	Elder,	Natural	History,	XXVIII.191.	^	Martial,	Epigrammata,	VIII,	33,	20.	Archived	2013-01-21	at	the	Wayback	Machine	^	a	b	Foreman,	Amanda	(October	4,	2019).	"The
Long	Road	to	Cleanliness".	www.wsj.com.	Archived	from	the	original	on	August	7,	2020.	Retrieved	October	6,	2019.	^	Aretaeus,	The	Extant	Works	of	Aretaeus,	the	Cappadocian,	ed.	and	tr.	Francis	Adams	(London)	1856:238	and	496	Archived	2016-06-09	at	the	Wayback	Machine,	noted	in	Michael	W.	Dols,	"Leprosy	in	medieval	Arabic	medicine"	Journal	of
the	History	of	Medicine	1979:316	note	9;	the	Gauls	with	whom	the	Cappadocian	would	have	been	familiar	are	those	of	Anatolian	Galatia.	^	De	Puma,	Richard.	"A	Third-Century	B.C.E.	Etruscan	Tomb	Group	from	Bolsena	in	the	Metropolitan	Museum	of	Art".	American	Journal	of	Archaeology:	429–40.	^	Padgett,	J.	Michael	(2002).	Objects	of	Desire:	Greek
Vases	from	the	John	B.	Elliot	Collection.	Record	of	the	Art	Museum,	Princeton	University.	pp.	36–48.	^	Partington,	James	Riddick;	Hall,	Bert	S	(1999).	A	History	of	Greek	Fire	and	Gun	Powder.	JHU	Press.	p.	307.	ISBN	978-0-8018-5954-0.	^	Zohar	Amar,	Flora	of	the	Bible,	Jerusalem	2012,	s.v.	ברית,	p.	216	(note	34)	OCLC	783455868.	^	Abu-Rabiʻa,	ʻAref
(2001).	Bedouin	Century:	Education	and	Development	among	the	Negev	Tribes	in	the	Twentieth	Century.	New	York.	pp.	47–48.	OCLC	47119256.	Archived	from	the	original	on	2019-07-25.	Retrieved	2019-08-22.{{cite	book}}:	CS1	maint:	location	missing	publisher	(link)	^	a	b	Cohen,	Amnon	(1989).	Economic	Life	in	Ottoman	Jerusalem.	Cambridge:
Cambridge	University	Press.	p.	81.	ISBN	0521365511.	^	a	b	Jones,	Geoffrey	(2010).	"Cleanliness	and	Civilization".	Beauty	Imagined:	A	History	of	the	Global	Beauty	Industry.	Oxford	University	Press.	ISBN	978-0-19-160961-9.	Archived	from	the	original	on	2016-05-07.	^	Benn,	Charles	(2002).	Everyday	Life	in	the	Tang	Dynasty.	Oxford	University	Press.
p.	116.	ISBN	978-0-19-517665-0.	Archived	from	the	original	on	2016-05-05.	^	a	b	Ahmad	Y.	al-Hassan	(2001),	Science	and	Technology	in	Islam:	Technology	and	applied	sciences,	pages	73–74.	Archived	2017-12-09	at	the	Wayback	Machine,	UNESCO.	^	BBC	Science	and	Islam	Part	2,	Jim	Al-Khalili.	BBC	Productions.	Accessed	30	January	2012.	^	footnote
48,	p.	104,	Understanding	the	Middle	Ages:	the	transformation	of	ideas	and	attitudes	in	the	Medieval	world,	Harald	Kleinschmidt,	illustrated,	revised,	reprint	edition,	Boydell	&	Brewer,	2000,	ISBN	0-85115-770-X.	^	a	b	Anionic	and	Related	Lime	Soap	Dispersants,	Raymond	G.	Bistline	Jr.,	in	Anionic	Surfactants:	Organic	Chemistry,	Helmut	Stache,	ed.,
Volume	56	of	Surfactant	science	series,	CRC	Press,	1996,	chapter	11,	p.	632,	ISBN	0-8247-9394-3.	^	www.soap-flakes.com	Archived	2015-05-26	at	the	Wayback	Machine.	soap-flakes.com.	Retrieved	on	2015-10-31.	^	Robinson,	James	Harvey	(1904).	Readings	in	European	History:	Vol.	I.	Ginn	and	co.	Archived	from	the	original	on	2009-09-25.	^	a	b
Charles	Springer,	ed.	(1954).	A	History	of	Technology,	Volume	2.	Clarendon	Press.	pp.	355–356.	ISBN	9780198581062.	{{cite	book}}:	ISBN	/	Date	incompatibility	(help)	^	Nef,	John	U.	(1936).	"A	Comparison	of	Industrial	Growth	in	France	and	England	from	1540	to	1640:	III".	The	Journal	of	Political	Economy.	44	(5):	643–666	(660ff.).
doi:10.1086/254976.	JSTOR	1824135.	S2CID	222453265.	^	Barthélemy,	L.	(1883)	"La	savonnerie	marseillaise",	noted	by	Nef	1936:660	note	99.	^	Nef	1936:653,	660.	^	Keith	Thomas,	'Noisomeness,'	London	Review	of	Books,	Vol.	42,	No.	14,	16	July	2020.	^	"The	Soap	Tax".	The	Spectator	Archive.	The	Spectator,	London.	Archived	from	the	original	on	24
March	2017.	Retrieved	23	March	2017.	^	"Repeal	of	the	Soap	Tax".	Parliamentary	Debates	(Hansard).	3	April	1838.	Archived	from	the	original	on	24	March	2017.	Retrieved	23	March	2013.	^	Hansard,	Thomas	Curson	(1864).	Hansard's	Parliamentary	Debates.	Uxbridge,	England:	Forgotten	Books.	pp.	363–374.	ISBN	9780243121328.	{{cite	book}}:
ISBN	/	Date	incompatibility	(help)	^	McNeil,	Ian	(1990).	An	Encyclopaedia	of	the	History	of	Technology.	Taylor	&	Francis.	pp.	2003–205.	ISBN	978-0-415-01306-2.	Archived	from	the	original	on	2016-05-05.	^	Ahveninen,	Anna	(2020-03-31).	"Hand	sanitiser	or	soap:	making	an	informed	choice	for	COVID-19".	Curious.	Archived	from	the	original	on	2020-08-
05.	Retrieved	2020-08-04.	^	Pears,	Francis	(1859).	The	Skin,	Baths,	Bathing,	and	Soap.	The	author.	pp.	100–.	Archived	from	the	original	on	2016-05-04.	^	Glenday,	Craig	(2013).	Guinness	World	Records	2014.	Guinness	World	Records	Limited.	pp.	200.	ISBN	9781908843159.	^	"When	Celebrity	Endorsers	Go	Bad".	The	Washington	Post.	Archived	from	the
original	on	16	November	2022.	Retrieved	2	March	2022.	British	actress	Lillie	Langtry	became	the	world's	first	celebrity	endorser	when	her	likeness	appeared	on	packages	of	Pears	Soap.	^	Richards,	Jef	I.	(2022).	A	History	of	Advertising:	The	First	300,000	Years.	Rowman	&	Littlefield.	p.	286.	^	US	patent	49561,	Sheppard,	William,	"Improved	liquid
soap",	issued	1865-08-22		^	Prigge,	Matthew	(2018-01-25).	"The	Story	Behind	This	Bar	of	Palmolive	Soap".	Milwaukee	Magazine.	Archived	from	the	original	on	2018-01-25.	Retrieved	2019-06-27.	^	"Colgate-Palmolive	Company	History:	Creating	Bright	Smiles	for	200	Years".	Colgate-Palmolive	Company.	Archived	from	the	original	on	2	May	2006.
Retrieved	17	October	2012.	^	"The	History	of	Liquid	Soap".	Blue	Aspen	Originals.	Archived	from	the	original	on	1	December	2012.	Retrieved	17	October	2012.	Kunatsa,	Yvonne;	Katerere,	David	R.	(2021).	"Checklist	of	African	Soapy	Saponin-Rich	Plants	for	Possible	Use	in	Communities'	Response	to	Global	Pandemics".	Plants.	10	(5):	842.
doi:10.3390/plants10050842.	ISSN	2223-7747.	PMC	8143558.	PMID	33922037.	Modern	toilet	soaps	and	detergents	trace	their	origin	to	the	ancient	use	of	plants,	commonly	referred	to	as	soapy	plants,	which	possess	foaming	ability	when	they	are	agitated	in	water.	Carpenter,	William	Lant;	Leask,	Henry	(1895).	A	treatise	on	the	manufacture	of	soap	and
candles,	lubricants	and	glycerin.	Free	ebook	at	Google	Books.	Donkor,	Peter	(1986).	Small-Scale	Soapmaking:	A	Handbook.	Ebook	online	at	SlideShare.	ISBN	0-946688-37-0.	Dunn,	Kevin	M.	(2010).	Scientific	Soapmaking:	The	Chemistry	of	Cold	Process.	Clavicula	Press.	ISBN	978-1-935652-09-0.	Garzena,	Patrizia,	and	Marina	Tadiello	(2004).	Soap
Naturally:	Ingredients,	methods	and	recipes	for	natural	handmade	soap.	Online	information	and	Table	of	Contents.	ISBN	978-0-9756764-0-0/	Garzena,	Patrizia,	and	Marina	Tadiello	(2013).	The	Natural	Soapmaking	Handbook.	Online	information	and	Table	of	Contents.	ISBN	978-0-9874995-0-9/	Mohr,	Merilyn	(1979).	The	Art	of	Soap	Making.	A
Harrowsmith	Contemporary	Primer.	Firefly	Books.	ISBN	978-0-920656-03-7.	Spencer,	Bob;	Practical	Action	(2005).	SOAPMAKING	Archived	2020-09-21	at	the	Wayback	Machine.	Ebook	online.	"Soap".	Workshop	Receipts,	for	Manufacturers	and	Scientific	Amateurs.	Vol.	IV	Rain	Water	to	Wire	Ropes.	London:	E.	&	F.	N.	Spon.	1909.	pp.	143–179.
OCLC	1159761115.	Thomssen,	E.	G.,	Ph.D.	(1922).	Soap-Making	Manual.	Free	ebook	at	Project	Gutenberg.	Soap	at	Wikipedia's	sister	projects	Media	from	CommonsQuotations	from	Wikiquote	Chisholm,	Hugh,	ed.	(1911).	"Soap"	.	Encyclopædia	Britannica.	Vol.	25	(11th	ed.).	Cambridge	University	Press.	pp.	296–299.	History	of	Soap	making	–	SoapHistory
Retrieved	from	"	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀"฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀"	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:		1.฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Thermometer)	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀2.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀3.	฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pH	Meter:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	TDS	(Total	dissolved	solids):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	EC	Meter:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Brix):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	NaCl	฀฀฀฀฀฀฀4.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Anemometer):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	(Sound	level	meter):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Lux	meter):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	pH	฀฀฀฀฀฀฀฀฀฀฀฀฀฀5.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Data	Logger):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	Have	an	OER	text	that	you’d	like	published	as	a	downloadable	ebook?	The	MHCC	Library	will	publish	it	for	you	for	free,	as	long	as	you	put	an	open	license	on	it.	You	can	learn	more	about	OER	and	open	licenses	at	the	Textbook	Affordability	Libguide.	Publishing	Request	See	what	OER	MHCC	Faculty	have
published.	OER	by	MHCC	Faculty	Skip	to	content	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀	1	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	100%	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24
฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Auto	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	30	฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀	100%	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	jackpot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pg	slot	฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	100%	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	6	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Slot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀	scatter	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	scatter	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Wild		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pg	slot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		scatter	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Super	Win	,	Mega	Win	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀
฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	jackpot	฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀
฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Auto	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Application	truemoney
wallet	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	1	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pg	slot	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀	Application	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	ios	฀฀฀฀
Android	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Application	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	30	฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀
฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Lucky	Piggy	฀฀฀	Hot	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀
฀฀฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀	3	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Scatter	Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Fortune	Tiger	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	3	฀฀฀฀฀	3	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	96.81%	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀		฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	2,500	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Mask	Carnival	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀
฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	rtp	฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	5	฀฀฀฀฀	4	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀		Scatter	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	10	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀pg	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		Wild	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Super	Mega	Win	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	1	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	iOS	฀฀฀	Android	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	username	฀฀฀	Password	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	24	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀-฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀	?	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	?	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	MOBILE	BANKING	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	TUREMONEY	WALLET	฀฀฀฀	฀฀฀฀฀
฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
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฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	Cleansing	Agents	are	formed	due	to	the	activity	of	soaps,	synthetic	detergents,	or	any	other	naturally	occurring	substance.	Soaking,	peptisation,	emulsification,	and	solid	soil	particle	stability	are	all	part	of	cleansing	agents.	These	processes
occur	in	a	highly	dispersed	solution	of	small	solid	particles	distributed	uniformly	throughout	the	cleaning	solution.Types	of	cleansing	agentsSoaps	and	detergents	are	used	as	cleansing	agents.	Soap	is	the	sodium	or	potassium	salt	of	higher	fatty	acids	chemically.	Detergents	are	sodium	salt	of	alkyl	hydrogen	sulphates	or	alkyl	benzene	sulphonic
acids.C17H35COONa	or	sodium	stearate	is	the	chemical	formulation	for	soap,	while	the	chemical	formulation	for	detergent	is	C18H29NaO3S.Soaps	are	a	common	cleaning	agent.	The	molecular	structure	of	soaps	is	made	up	of	long	chains	of	molecules.	At	one	end,	we	have	the	hydrophobic	end	(the	tail)	made	from	the	hydrocarbon	chain.	These	molecules
repel	water	and	stick	themselves	to	the	oils	and	the	grease.	Then	at	the	head	of	the	chain,	we	have	the	hydrophilic	chain	made	up	of	anionic	molecules.Soaps	have	surface-active	agents	that	are	known	as	surfactants.	They	lower	the	surface	tension	of	the	water.	The	surfactants	attach	on	one	end	to	the	water	molecules,	which	allows	the	water	to	better
wet	the	surface.	At	the	other	end,	surfactants	get	stuck	to	oils	and	the	dirt.	Overall,	they	allow	water	to	clean	the	surface	better.Chemical	equation:	Ester	+	Base	→	Alcohol	+	SoapThe	chemical	formulation	of	soap	includes	C17H35COO-Na+	and	C15H31COO-Na+Characteristics	of	soapsSoaps	have	the	following	characteristics.Generally	hard	in	nature:
Soaps	are	generally	hard	in	nature;	they	are	solid.Cleansing	action:	Soaps	are	good	at	removing	dirt	and	grime	from	various	surfaces.	In	the	cleaning	process,	soaps	have	two	parts:	a	hydrophobic	tail	and	a	hydrophilic	head.	Both	parts	are	equally	vital.Formation	of	lather:	Soaps	lather	up	when	they	contact	soft	water.Conditioners:	Emollients,	found	in
many	soaps,	are	responsible	for	moisturising	our	skin	after	washing	our	hands	with	soap.Scented:	Soaps	are	usually	scented	with	a	distinct	smell	that	is	added	to	them.	These	smells	help	relax	us,	quiet	our	minds,	and	eliminate	the	odours	from	our	bodies.The	other	type	of	cleansing	agent	is	synthetic	detergents.	These	are	similar	to	soaps	as	they	have	all
the	properties	of	soap,	but	they	do	not	contain	any	soap	at	all—their	chemical	structure	is	different	from	soaps.Detergent	is	derived	from	the	Latin	word	‘detergent’,	which	means	‘to	wipe	off’.One	of	the	greatest	advantages	of	detergents	over	soaps	is	that	detergents	can	work	in	any	condition,	unlike	soaps.	They	can	work	in	normal	water	as	well	as	hard
water.	They	do	not	form	scum	in	hard	water.	Some	detergents	can	even	work	in	ice-cold	water.The	concentration	at	which	micelle	formation	starts	is	known	as	critical	micelle	concentration.Detergents	are	long	chains	of	molecules,	just	like	soaps.	One	of	the	types	of	molecules	is	hydrocarbons	made	of	carbon	and	hydrogen	atoms.	These	hydrocarbons	are
derived	from	fats,	oils,	fatty	acids,	and	many	more.	The	other	things	depend	on	the	type	of	detergent.	Characteristics	of	detergentsEven	with	hard	water,	detergents	clean	well.They	tend	to	soften	water.Laundry	detergents	generate	micelles	that	include	an	organic	chain	of	lipids	and	oils	and	an	ionic	section	that	contains	dirt	and	dust.Differences	between



soaps	and	detergentsSoapsDetergentsSoaps	are	sodium	(or	potassium)	salts	of	a	lengthy	chain	of	carboxylic	acids	(fatty	acids).	Soaps	have	the	ionic	group	–	COO-Na+.The	sodium	salts	of	long-chain	benzene	sulphonic	acids	or	alkyl	hydrogen	sulphates	are	detergents.	In	detergents,	the	ionic	group	is	–SO3-Na+.Soaps	are	unsuitable	for	washing	in	hard
water.Even	if	the	water	is	hard,	detergent	can	wash	clothes.Soaps	are	biodegradable.Some	of	the	detergents	are	not	biodegradable.Soaps	have	low	cleaning	power.Detergents	are	highly	effective	cleaners.Natural	oils	and	fats	are	used	in	the	preparation	of	soaps.Synthetic	detergents	are	made	from	petroleum	hydrocarbons	derived	from	natural
gas.Natural	cleansing	agentsNatural	cleansing	agents	consist	of	a	chemical	called	saponinwhich	produce	lather	when	it	is	shaken	with	water.	Soap	nuts	and	soap	pods	are	naturally	obtained	cleansing	agents.	Some	natural	cleansing	agents,	apart	from	soap	nuts	and	soap	pods,	are:VinegarChickpea	powder	And	turmericMilkCucumber	and
curdHoneyCoconut	oilYoghurtLemonConclusionBoth	detergents	and	soaps	possess	a	critical	chemical	property-they’re	Cleansing	Agents.	In	other	words,	they	reduce	the	face	pressure	of	water.	There	are	still	some	differences	between	them.	Detergents	are	natural	products	and	lower	the	danger	to	mortal	skin	and	the	terrain.	Detergents	are
biodegradable	and	don’t	produce	pollution	in	our	gutters	and	aqueducts.	On	the	other	hand,	soaps	will	combine	with	the	magnesium	and	calcium	ions	in	hard	water	to	produce	an	undoable	residue	that	can	clog	rain	spouts	and	stick	to	apparel.	The	hardness	of	a	water	sample	can	be	gauged	by	the	quantum	of	calcium	carbonate	that’s	present.	Last
updated	at	Dec.	13,	2024	by	Teachoo	A	soap	is	the	sodium	or	potassium	salt	of	long	chain	fatty	acids/carboxylic	acids	which	has	cleansing	properties	in	water.	Example,	sodium	stearate	(C	17	H	35	COO	-	Na	+	)	and	sodium	palmitate	(C	15	H	31	COO	-	Na	+	)	.	Since	soap	solutions	are	basic	in	nature,	they	turn	red	litmus	blue	.	Manufacturing	of	Soaps:
Soaps	are	made	by	heating	animal	fats	or	vegetable	oils	with	concentrated	sodium	hydroxide	solution	(NaOH).	Glycerol	is	formed	as	a	side	product.	This	process		is	known	as	saponification	.	Structure	of	Soap	Molecules:		A	soap	molecule	consists	of	2	ends:		1.	Hydrophilic	end	It	is	the	‘water	loving’	part	of	the	soap	molecule.	It	is	polar	in	nature	and	is
readily	soluble	in	water	.	This	includes	the	hydrocarbon	part	.	2.	Hydrophobic	end			It	is	the	‘water	fearing’	part	of	the	soap	molecule.	It	is	non-polar	in	nature	and	insoluble	in	water	but	soluble	in	oil	and	dirt	.	This	includes	the	carboxylic	part	.	Cleansing	action	of	Soap:	When	soap	is	dissolved	in	water,	two	types	of	arrangements	of	these	molecules	are
seen:	1.	On	the	surface	of	water:		The	soap	molecules	present	on	the	surface	of	water	align	themselves	in	such	a	way	that	the	hydrophilic	end	is	inside	water	and	the	hydrophobic	end	faces	outward.		2.	Inside	water:		The	soap	molecules	which	are	completely	inside	water	form	a	cluster.	The	arrangement	is	such	that	the	hydrophobic	tails	are	towards	the
inside	of	the	cluster	and	hence	their	contact	with	wate	is	inhibited	whereas	the	hydrophilic	ends	are	present	on	the	surface	.	This	type	of	arrangement	is	known	as	micelle	.	When	a	dirty	cloth	is	put	in	a	soap	solution	(soap	+	water),	the	hydrophobic	part	dissolves	the	oil	and	dirt	from	the	surface	of	cloth	.		This	is	how	dirt	and	oil	is	entrapped	inside	the
micelle	with	the	help	of	the	hydrophobic	part.		When	the	cloth	is	agitated	,	these	micelles	are	removed	from	the	surface	of	cloth	and	they	disperse	in	water,	thereby	removing	the	oil	and	dirt.		The	cloth	gets	cleaned	after	thoroughly	rinsing	it	with	water	3-4	times.	Note:		Soaps	cannot	be	used	with	hard	water	i.e.	water	containing	calcium	and	magnesium
salts.	This	is	because	they	react	with	these	calcium	and	magnesium	salts	present	in	hard	water	to	form	a	white	sticky	precipitate	known	as	scum	.	This	scum	sticks	to	the	surface	of	clothes	that	have	to	be	washed	and	interferes	with	the	cleaning	ability	of	soap.	Also,	soaps	are	biodegradable	in	nature.	Detergents:	Detergents	are	sodium	salts	of	long	chain
benzene	sulphonic	acids	(eg.	CH	3	-(CH	2	)	11	-C	6	H	4	-SO	3	-	Na	+	)	or	sodium	salts	of	long	chain	alkyl	hydrogensulphates	(eg.	CH	3	-(CH	2	)	10	-CH	2	-SO	4	-	Na	+	).	Note:	Detergents	have	a	similar	but	stronger	cleansing	action	as	compared	to	that	of	soap.		They	can	be	used	with	hard	water	also	because	they	do	not	react	with	the	calcium	and
magnesium	salts	of	hard	water	to	form	scum.	But	most	of	the	detergents	are	non-biodegradable	and	cause	water	pollution	in	lakes	and	rivers.			Soaps	and	detergents	are	known	as	the	chemical	compounds	of	a	mixture	of	compounds	that	are	used	as	cleansing	agents.	A	soap	is	either	sodium	or	potassium	salt	of	different	combinations	of	fatty	acids	that
possess	cleansing	action	in	the	water.	On	the	other	hand,	detergents	are	far	better	solutions	when	it	comes	to	cleaning	purposes	since	they	are	not	affected	by	the	hardness	of	the	water.(Image	will	be	uploaded	soon)What	is	Soap?Soaps	are	sodium	or	potassium	salts	of	several	combinations	of	fatty	acids	and	have	cleansing	action	in	combination	with
water.	They	consist	of	several	fats	and	oils	as	well.	Examples	of	soap	include	sodium	oleate,	sodium	stearate,	and	sodium	palmitate.Soap	consists	of	2	primary	raw	materials:	(i)	fat	and	(ii)	alkali.	Alkali	is	the	most	commonly	used	material	and	is	also	called	sodium	hydroxide.	Potassium	hydroxide	is	also	used	in	manufacturing	soaps.	Potassium-based	soap
is	also	called	soft	soap	because	it	creates	a	more	water-soluble	product	than	sodium-based	soap.	Softsoap	is	generally	used	in	shaving	products,	alone	or	in	combination	with	sodium-based	soaps.Manufacturing	Process	of	SoapBoth	fats	and	oils	are	needed	to	make	soaps	and	they	are	extracted	from	animals	and	plants.	For	making	the	fatty	acid	molecules
like	those	of	triglycerides,	three	molecules	of	fatty	acids	get	added	to	one	molecule	of	glycerine.	These	fatty	acids	are	weaker	and	consist	of	two	different	parts.	One	is	a	carboxylic	group	that	consists	of	one	hydrogen	atom,	two	oxygen	atoms	and	one	carbon	atom.	The	other	is	a	hydrocarbon	chain	that	is	attached	to	the	carboxylic	acid	group.	Generally,
soap	is	created	from	a	long	chain	of	carbon	atoms	that	carry	two	hydrogen	atoms.	Previously,	the	alkali	which	was	needed	to	make	soaps	was	derived	from	animals,	but	today	it	is	clinically	composed.	The	common	alkalis	that	are	used	to	make	soaps	are	sodium	hydroxide,	which	is	commonly	called	caustic	soda,	and	potassium	hydroxide,	which	is
commonly	called	caustic	potash.The	manufacturing	process	of	soaps	consists	of	the	following	different	methods.The	most	common	method	used	to	make	soaps	is	known	as	saponification.	A	greater	number	of	fats	and	oils	get	heated	up	and	are	then	mixed	into	a	liquid	alkali	for	producing	soap	and	water	and	glycerine.Fats	and	oils	get	hydrolyzed	in	the
presence	of	high	pressurized	steam	for	getting	crude	fatty	acids	along	with	glycerine.	These	fatty	acids	are	then	purified	by	the	process	of	distillation	and	neutralized	through	an	alkali	to	give	a	soap.When	sodium	is	used	in	the	form	of	an	alkali,	the	soaps	that	are	formed	are	hard	and	solid.	The	soaps	that	contain	potassium	as	an	alkali	liquid	are	much
softer.	The	cleansing	property	of	soaps	entirely	depends	on	how	hard	the	water	is	since	hard	water	consists	of	harmful	minerals.	For	the	same	reason,	detergent	surfactants	are	preferred	over	soaps.DetergentsThe	detergent	surfactants	are	far	better	solutions	when	it	comes	to	cleansing	purposes	since	the	hard	water	does	not	have	any	effect	on	them.
Detergents	today	are	much	better	liquid	solutions	for	cleaning	purposes.	The	surfactants	that	are	used	to	make	detergents	are	made	through	petrochemical	solutions	like	sulphur	trioxide,	sulphuric	acid,	ethylene	oxide,	and	oleochemicals.	Sodium	and	potassium	are	used	as	alkalis	in	the	detergents,	just	like	soaps.Detergents	can	be	dissolved	in	saline
water	as	well	as	hard	water.	They	do	not	form	layers	hence	they	can	even	clean	the	dirt	in	hard	water.	They	are	used	in	acidic	water,	salty	water,	and	for	washing	woollens	and	they	are	not	affected	by	the	acidic	dyes	in	them.	Detergents	can	be	more	dissolved	in	water	than	many	soaps.	Because	detergents	that	have	linear	hydrocarbon	chains	do	not	cause
pollution,	they	are	biodegradable.Manufacturing	of	DetergentsDetergents	is	manufactured	in	the	following	manner.The	hydrocarbons	that	are	extracted	from	the	fats	and	oils	or	petroleum	undergo	a	chemical	reaction	and	produce	newer	acids	that	are	similar	to	the	fatty	acids.	An	alkali	is	then	added	to	the	newer	acid	produced	and	this	gives	anionic
surfactant	molecules.Initially,	the	hydrocarbons	are	converted	to	alcohol	and	are	then	reacted	with	ethylene	oxide.	The	surfactants	produced	are	then	reacted	further	with	the	acids	containing	sulfur	and	form	another	kind	of	anionic	surfactant.	Properties	of	Soaps	and	DetergentsSoaps	and	detergents	have	similar	functions,	but	they	do	differ	in	chemistry
and	performance.	With	the	help	of	the	experiments	performed	in	class	or	lab,	students	will	be	able	to	analyze	the	similarities	and	differences	in	the	properties	of	soap	and	detergent,	which	can	be	done	by	analyzing	foaming	ability,	testing	pH,	fat	emulsification,	examining	the	effect	of	soap	and	detergent	on	the	surface	tension	of	water,	and	the
performance	of	soap	and	detergent	in	hard	water.	Difference	between	Soaps	&	DetergentsSoapsDetergentsSoaps	can	not	dissolve	in	saline	water	or	hard	water.Detergents	can	dissolve	even	in	saline	water	and	hard	water.All	soaps	are	biodegradable.Some	detergents	are	not	biodegradable	i.e.	detergents	with	a	branched	hydrocarbon	chain	It	consists	of	a
‘-COONa’	group	attached	to	a	fatty	acid	having	a	long	alkyl	chain.It	consists	of	a	‘-SO3Na’	group	attached	to	a	long	alkyl	chain.	They	are	environmentally	friendly	products.They	form	a	thick	layer	of	foam	over	water	which	kills	aquatic	life.They	form	scum	when	reacted	to	hard	water.They	do	not	form	scum.Soaps	are	derived	from	natural	substances	such
as	vegetable	oils	and	animal	fats.Detergents	are	generally	a	derivative	of	a	synthetic	compound.They	are	generally	used	for	cleaning	and	also	for	lubricating	purposes.In	addition	to	their	use	for	cleaning	purposes,	detergents	are	also	used	as	biological	reagents	and	fuel	additives.Advantages	and	Disadvantages	of	Detergents	over	SoapsDetergents	have	an
ample	range	of	advantages	over	soaps.	Hence,	they	are	replacing	soaps	as	washing	agents.	Detergents	are	better	than	soaps	because	of	the	following	reasons:Detergents	are	more	soluble	in	water	than	soaps.Soaps	are	not	suitable	for	use	with	saline	water	and	hard	water,	whereas	detergents	can	be	used	even	with	saline	water	and	hard	water.Detergents
have	a	more	powerful	cleansing	action	than	soaps.	The	only	disadvantage	of	detergents	over	soaps	is	that	some	of	the	detergents	are	not	biodegradable.Example	of	Soap	and	DetergentThe	examples	of	soaps	and	detergents	include:Examples	of	Soaps	-	Sodium	stearate	and	sodium	palmitateExamples	of	Detergents	-	Sodium	lauryl	sulfate	or	SLS,	and
deoxycholic	acidIn	the	above	article,	the	manufacturing	of	soaps	and	detergents	as	well	as	the	difference	between	them	is	also	discussed.	It	is	useful	for	students	to	understand	soaps	and	detergents.	Technology	Industry	Chemical	Products	soap	and	detergent,	substances	that,	when	dissolved	in	water,	possess	the	ability	to	remove	dirt	from	surfaces	such
as	the	human	skin,	textiles,	and	other	solids.	When	soap	and	water	are	not	available	for	hand	washing	or	when	repeated	hand	washing	compromises	the	natural	skin	barrier	(e.g.,	causing	scaling	or	fissures	to	develop	in	the	skin),	hand	sanitizers—coming	in	foam,	gel,	or	liquid	form—have	been	recommended.The	seemingly	simple	process	of	cleaning	a
soiled	surface	is,	in	fact,	complex	and	consists	of	the	following	physical-chemical	steps:Wetting	of	the	surface	and,	in	the	case	of	textiles,	penetration	of	the	fibre	structure	by	wash	liquor	containing	the	detergent.	Detergents	(and	other	surface-active	agents)	increase	the	spreading	and	wetting	ability	of	water	by	reducing	its	surface	tension—that	is,	the
affinity	its	molecules	have	for	each	other	in	preference	to	the	molecules	of	the	material	to	be	washed.Absorption	of	a	layer	of	the	soap	or	detergent	at	the	interfaces	between	the	water	and	the	surface	to	be	washed	and	between	the	water	and	the	soil.	In	the	case	of	ionic	surface-active	agents	(explained	below),	the	layer	formed	is	ionic	(electrically	polar)
in	nature.Dispersion	of	soil	from	the	fibre	or	other	material	into	the	wash	water.	This	step	is	facilitated	by	mechanical	agitation	and	high	temperature;	in	the	case	of	hand	soap,	soil	is	dispersed	in	the	foam	formed	by	mechanical	action	of	the	hands.Preventing	the	soil	from	being	deposited	again	onto	the	surface	cleaned.	The	soap	or	detergent
accomplishes	this	by	suspending	the	dirt	in	a	protective	colloid,	sometimes	with	the	aid	of	special	additives.	In	a	great	many	soiled	surfaces	the	dirt	is	bound	to	the	surface	by	a	thin	film	of	oil	or	grease.	The	cleaning	of	such	surfaces	involves	the	displacement	of	this	film	by	the	detergent	solution,	which	is	in	turn	washed	away	by	rinse	waters.	The	oil	film
breaks	up	and	separates	into	individual	droplets	under	the	influence	of	the	detergent	solution.	Proteinic	stains,	such	as	egg,	milk,	and	blood,	are	difficult	to	remove	by	detergent	action	alone.	The	proteinic	stain	is	nonsoluble	in	water,	adheres	strongly	to	the	fibre,	and	prevents	the	penetration	of	the	detergent.	By	using	proteolytic	enzymes	(enzymes	able
to	break	down	proteins)	together	with	detergents,	the	proteinic	substance	can	be	made	water-soluble	or	at	least	water-permeable,	permitting	the	detergent	to	act	and	the	proteinic	stain	to	be	dispersed	together	with	the	oily	dirt.	The	enzymes	may	present	a	toxic	hazard	to	some	persons	habitually	exposed.If	detached	oil	droplets	and	dirt	particles	did	not
become	suspended	in	the	detergent	solution	in	a	stable	and	highly	dispersed	condition,	they	would	be	inclined	to	flocculate,	or	coalesce	into	aggregates	large	enough	to	be	redeposited	on	the	cleansed	surface.	In	the	washing	of	fabrics	and	similar	materials,	small	oil	droplets	or	fine,	deflocculated	dirt	particles	are	more	easily	carried	through	interstices	in
the	material	than	are	relatively	large	ones.	The	action	of	the	detergent	in	maintaining	the	dirt	in	a	highly	dispersed	condition	is	therefore	important	in	preventing	retention	of	detached	dirt	by	the	fabric.In	order	to	perform	as	detergents	(surface-active	agents),	soaps	and	detergents	must	have	certain	chemical	structures:	their	molecules	must	contain	a
hydrophobic	(water-insoluble)	part,	such	as	a	fatty	acid	or	a	rather	long	chain	carbon	group,	such	as	fatty	alcohols	or	alkylbenzene.	The	molecule	must	also	contain	a	hydrophilic	(water-soluble)	group,	such	as	―COONa,	or	a	sulfo	group,	such	as	―OSO3Na	or	―SO3Na	(such	as	in	fatty	alcohol	sulfate	or	alkylbenzene	sulfonate),	or	a	long	ethylene	oxide
chain	in	nonionic	synthetic	detergents.	This	hydrophilic	part	makes	the	molecule	soluble	in	water.	In	general,	the	hydrophobic	part	of	the	molecule	attaches	itself	to	the	solid	or	fibre	and	onto	the	soil,	and	the	hydrophilic	part	attaches	itself	to	the	water.Four	groups	of	surface-active	agents	are	distinguished:Anionic	detergents	(including	soap	and	the
largest	portion	of	modern	synthetic	detergents),	which	produce	electrically	negative	colloidal	ions	in	solution.Cationic	detergents,	which	produce	electrically	positive	ions	in	solution.Ampholytic,	or	amphoteric,	detergents,	which	are	capable	of	acting	either	as	anionic	or	cationic	detergents	in	solution	depending	on	the	pH	(acidity	or	alkalinity)	of	the
solution.The	first	detergent	(or	surface-active	agent)	was	soap.	In	a	strictly	chemical	sense,	any	compound	formed	by	the	reaction	of	a	water-insoluble	fatty	acid	with	an	organic	base	or	an	alkali	metal	may	be	called	a	soap.	Practically,	however,	the	soap	industry	is	concerned	mainly	with	those	water-soluble	soaps	that	result	from	the	interaction	between
fatty	acids	and	alkali	metals.	In	certain	cases,	however,	the	salts	of	fatty	acids	with	ammonia	or	with	triethanolamine	are	also	used,	as	in	shaving	preparations.	Soap	has	been	known	for	at	least	2,300	years.	According	to	Pliny	the	Elder,	the	Phoenicians	prepared	it	from	goat’s	tallow	and	wood	ashes	in	600	bce	and	sometimes	used	it	as	an	article	of	barter
with	the	Gauls.	Soap	was	widely	known	in	the	Roman	Empire;	whether	the	Romans	learned	its	use	and	manufacture	from	ancient	Mediterranean	peoples	or	from	the	Celts,	inhabitants	of	Britannia,	is	not	known.	The	Celts,	who	produced	their	soap	from	animal	fats	and	plant	ashes,	named	the	product	saipo,	from	which	the	word	soap	is	derived.	The
importance	of	soap	for	washing	and	cleaning	was	apparently	not	recognized	until	the	2nd	century	ce;	the	Greek	physician	Galen	mentions	it	as	a	medicament	and	as	a	means	of	cleansing	the	body.	Previously	soap	had	been	used	as	medicine.	The	writings	attributed	to	the	8th-century	Arab	savant	Jābir	ibn	Hayyān	(Geber)	repeatedly	mention	soap	as	a
cleansing	agent.	In	Europe,	soap	production	in	the	Middle	Ages	centred	first	at	Marseille,	later	at	Genoa,	and	then	at	Venice.	Although	some	soap	manufacture	developed	in	Germany,	the	substance	was	so	little	used	in	central	Europe	that	a	box	of	soap	presented	to	the	Duchess	of	Juelich	in	1549	caused	a	sensation.	As	late	as	1672,	when	a	German,	A.
Leo,	sent	Lady	von	Schleinitz	a	parcel	containing	soap	from	Italy,	he	accompanied	it	with	a	detailed	description	of	how	to	use	the	mysterious	product.	The	first	English	soapmakers	appeared	at	the	end	of	the	12th	century	in	Bristol.	In	the	13th	and	14th	centuries,	a	small	community	of	them	grew	up	in	the	neighbourhood	of	Cheapside	in	London.	In	those
days	soapmakers	had	to	pay	a	duty	on	all	the	soap	they	produced.	After	the	Napoleonic	Wars	this	tax	rose	as	high	as	three	pence	per	pound;	soap-boiling	pans	were	fitted	with	lids	that	could	be	locked	every	night	by	the	tax	collector	in	order	to	prevent	production	under	cover	of	darkness.	Not	until	1853	was	this	high	tax	finally	abolished,	at	a	sacrifice	to
the	state	of	over	£1,000,000.	Soap	came	into	such	common	use	in	the	19th	century	that	Justus	von	Liebig,	a	German	chemist,	declared	that	the	quantity	of	soap	consumed	by	a	nation	was	an	accurate	measure	of	its	wealth	and	civilization.	Early	soapmakers	probably	used	ashes	and	animal	fats.	Simple	wood	or	plant	ashes	containing	potassium	carbonate
were	dispersed	in	water,	and	fat	was	added	to	the	solution.	This	mixture	was	then	boiled;	ashes	were	added	again	and	again	as	the	water	evaporated.	During	this	process	a	slow	chemical	splitting	of	the	neutral	fat	took	place;	the	fatty	acids	could	then	react	with	the	alkali	carbonates	of	the	plant	ash	to	form	soap	(this	reaction	is	called	saponification).
French	soap-boiling	plant,	1771A	French	soap-boiling	plant	with	the	vessels	for	lye	(far	left)	and	the	circular	boiling	pans;	engraving	published	in	Paris,	1771.Animal	fats	containing	a	percentage	of	free	fatty	acids	were	used	by	the	Celts.	The	presence	of	free	fatty	acids	certainly	helped	to	get	the	process	started.	This	method	probably	prevailed	until	the
end	of	the	Middle	Ages,	when	slaked	lime	came	to	be	used	to	causticize	the	alkali	carbonate.	Through	this	process,	chemically	neutral	fats	could	be	saponified	easily	with	the	caustic	lye.	The	production	of	soap	from	a	handicraft	to	an	industry	was	helped	by	the	introduction	of	the	Leblanc	process	for	the	production	of	soda	ash	from	brine	(about	1790)	and
by	the	work	of	a	French	chemist,	Michel	Eugène	Chevreul,	who	in	1823	showed	that	the	process	of	saponification	is	the	chemical	process	of	splitting	fat	into	the	alkali	salt	of	fatty	acids	(that	is,	soap)	and	glycerin.	The	method	of	producing	soap	by	boiling	with	open	steam,	introduced	at	the	end	of	the	19th	century,	was	another	step	toward
industrialization.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀		฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀"฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀"	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:		1.฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Thermometer)	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀2.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀3.	฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	pH	Meter:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	TDS	(Total	dissolved	solids):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	EC	Meter:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Brix):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	NaCl	฀฀฀฀฀฀฀4.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Anemometer):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀	(Sound	level	meter):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Lux	meter):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀	pH	฀฀฀฀฀฀฀฀฀฀฀฀฀฀5.	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	(Data	Logger):	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀:	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀
฀฀฀฀฀฀฀฀฀	฀฀฀฀	฀฀฀฀฀฀฀	฀฀฀฀฀฀฀฀	฀฀฀฀฀฀฀	Detergent	is	an	emulsifying	agent	that	is	scientifically	referred	to	as	sodium	dodecyl	benzene	sulphonate	and	has	a	chemical	formula	of	C18H29NaO3S.	This	chemical	compound	has	an	incredible	foaming	ability,	and	can	be	easily	compounded	with	various	other	additives.	Detergents	are	effective	because	they
have	an	amphipathic	structure,	which	means	that	one	side	of	the	compound	is	hydrophobic	and	will	avoid	water	while	the	other	side	of	the	compound	is	hydrophilic	and	will	easily	attach	to	water.The	hydrophobic	region	of	the	detergent	will	easily	react	and	attract	other	molecules	that	are	present	in	its	surrounding	environment;	thus,	causing	it	to	clump
to	the	detergent	while	the	hydrophilic	region	of	the	detergent	ensures	that	the	entire	compound,	along	with	the	attracted	particles,	can	be	easily	carried	away	with	water.	Due	to	the	amphipathic	nature	of	detergent	molecules,	detergents	can	be	used	for	a	variety	of	different	cleaning	purposes.	It	has	also	been	recommended	or	degreasing	leather	since
the	hydrophobic	regions	will	easily	attract	grease	and	other	fatty	molecules,	which	are	made	up	of	a	primarily	carbon	tail.	Although	similar	to	soap,	detergents	are	actually	quite	different.	Soaps	are	made	from	natural	resources	like	fats	and	oils	while	detergents	are	synthetically	made.	In	addition,	detergents	feature	sodium	salts.	MORE	FROM
REFERENCE.COM	The	word	‘Detergent’	means	cleaning	agent	and	so	the	detergents	are	substances	which	remove	dirt	and	have	cleansing	action	in	water.	According	to	this	definition	of	detergents,	soap	is	also	a	detergent	and	has	been	used	for	more	than	two	thousand	years.	There	are	two	types	of	detergents:	(i)	Soapy	detergents	or	soaps	(ii)	Non-
soapy	detergents	or	soapless	soap.	SOAP:	A	soap	is	a	sodium	or	potassium	salt	of	some	long	chain	carboxylic	acids	(fatty	acid).	Sodium	salts	of	fatty	acids	are	known	as	hard	soaps	and	potassium	salts	of	fatty	acid	are	known	as	soft	soaps.	Soap	has	a	large	non-ionic	hydrocarbon	group	and	an	ionic	COO–	Na+	group.	The	structure	of	soap	can	be
represented	as:	Where	represents	the	hydrocarbon	group	and	!	represents	negatively	charged	carboxyl	group.	Some	examples	of	soaps	are	sodium	stearate,	C17H35COO–Na+,	sodium	palmitate,	C15H31COO–Na+	and	sodium	oleate,	C17H33COO–Na+.	Hard	water,	which	contains	salts	of	magnesium	and	calcium,	reacts	with	soap	to	form	magnesium	and
calcium	salts	of	fatty	acid.	Preparation	of	soap:	Soap	is	prepared	by	heating	oil	or	fat	of	vegetable	or	animal	origin	with	concentrated	sodium	hydroxide	solution	(caustic	soda	solution).	Hydrolysis	of	fat	takes	place	and	a	mixture	of	sodium	salt	of	fatty	acids	thus	formed	are	used	as	soap	so	alkaline	hydrolysis	of	oils	and	fats	is	commonly	known	as
saponification.	(ii)	Limitation	of	soap:	Soap	is	not	suitable	for	washing	clothes	with	hard	water	because	of	the	following	reasons:	(a)	Hard	water	contains	salts	of	calcium	and	magnesium.	When	soap	is	added	to	hard	water,	calcium	and	magnesium	ions	of	hard	water	react	with	soap	forming	insoluble	calcium	and	magnesium	slats	of	fatty	acids.	Therefore,	a
lot	of	soap	is	wasted	if	water	is	hard.	(b)	When	hard	water	is	used,	soap	forms	insoluble	precipitates	of	calcium	and	magnesium	salts,	which	stick	to	the	cloth	being	washed.	Therefore,	it	interferes	with	the	cleaning	ability	of	the	soap	and	makes	the	cleaning	process	difficult.	These	calcium	and	magnesium	salts	of	fatty	acids	are	insoluble	in	water	and
separate	as	curdy	white	precipitate.	DETERGENTS:	Detergents	are	also	called	‘soap-less	soaps’	because	though	they	act	like	a	soap	in	having	the	cleansing	properties,	they	do	not	contain	the	usual	‘soaps’	like	sodium	stearate,	etc.	A	detergent	is	the	sodium	salt	of	a	long	chain	benzene	sulphonic	acid	(or	the	sodium	salt	of	a	long	chain	alkyl
hydrogensulphate)	which	has	cleansing	properties	in	water.	A	detergent	has	a	large	non-ionic	hydrocarbon	group	and	an	ionic	group	like	sulphonate	group,	SO3–Na+,	or	sulphate	group	SO4–Na+.	Examples	of	detergents	are	:	Sodium	n-	dodecyl	benzene	sulphonate	and	Sodium	n-dodecyl	sulphate.	These	are	shown	below	:	The	structure	of	a	detergent	is
similar	to	that	of	soaps.	A	detergent	molecule	also	consists	of	two	parts	:	a	long	hydrocarbon	chain	which	is	water	repelling	(hydrophobic),	and	a	short	ionic	part	which	is	water	attracting	(hydrophilic).	Preparation	of	Synthetic	Detergents:	Synthetic	detergents	are	prepared	by	reacting	hydrocarbons	from	petroleum	with	conc.	Sulphuric	acid	and
converting	the	product	into	its	sodium	salt.	Ex.:	Washing	powders	available	in	the	market	contain	about	15	to	30	percent	detergents	by	weight.	Alkaline	hydrolysis	of	oils	and	fats	is	commonly	known	as	saponification.	COMPARISON	BETWEEN	PROPERTIES	OF	SOAPS	AND	DETERGENTS:	S.No.	Soaps	Synthetic	Detergents	1.	Soaps	are	sodium	slats	of
higher	fatty	acid	Synthetic	detergents	are	sodium	alkyl	sulphates	or	sodium	alkyl	benzene	sulphonates	with	alkyl	group	having	more	than	ten	carbon	atoms.	2.	Soaps	are	prepared	from	natural	oils	and	fats.	Synthetic	detergents	are	prepared	from	the	hydrocarbons	of	petroleum.	3.	Soaps	form	insoluble	salts	(curdy	white	ppt.)	with	calcium	and	magnesium
which	are	present	in	hard	water	and	hence,	cannot	be	used	in	hard	water.	Calcium	and	magnesium	salts	of	detergents	are	soluble	in	water	and,	therefore,	no	curdy	white	precipitates	are	obtained	in	hard	water	and	hence,	can	be	used	even	in	hard	water.	4.	Soaps	cannot	be	used	in	acidic	medium	as	they	are	decomposed	into	carboxylic	acids	in	acidic
medium.	They	can	be	used	in	acidic	medium	as	they	are	the	salt	of	strong	acids	and	are	not	decomposed	in	a	acidic	medium	5.	Soaps	are	biodegradable.	Some	of	the	synthetic	detergents	are	not	biodegradable.	ADVANTAGES	OF	SYNTHETIC	DETERGENTS	OVER	SOAPS:	Synthetic	detergents	are	widely	used	as	cleaning	agents	these	days.	Some	of	their
advantages	over	soaps	are:	Synthetic	detergents	can	be	used	for	washing	even	in	hard	water.	On	the	other	hand,	soaps	are	not	suitable	for	use	with	hard	water.	Synthetic	detergents	can	be	used	even	in	acidic	solutions	because	they	are	not	readily	decomposed	in	acidic	medium.	On	the	other	hard,	soaps	cannot	be	used	in	acidic	medium	because	they	are
decomposed	into	carboxylic	acids	in	acidic	medium.	Synthetic	detergents	are	more	soluble	in	water	than	soaps.	Synthetic	detergents	have	a	stronger	cleaning	action	than	soaps.	CLEANSING	ACTION	OF	SOAPS	AND	DETERGENTS:	Both	soaps	and	detergents	are	made	up	of	two	parts,	i.e.,	a	long	hydrocarbon	tail	and	a	negatively	charged	head.	The
hydrocarbon	tail	being	non-polar	is	insoluble	in	water	and	hence	is	hydrophobic(water	repelling).	On	the	other	hand,	the	negatively	charged	head	being	polar	is	soluble	in	water	and	hence	is	hydrophilic(water-attracting).	When	a	soap	or	a	detergent	is	added	to	water	the	polar	heads	of	their	molecules	dissolve	in	water	while	non-polar	tails	dissolve	in	each
other.	As	a	result,	the	soap	or	the	detergent	forms	spherical	ionic	micelles,	i.e.,	clusters	of	about	100-200	molecules	with	their	polar	heads	(shown	by	solid	circles)	on	the	surface	of	the	cluster	and	the	non-polar	chains	(shown	by	wavy	lines)	directed	towards	the	centre.	In	a	similar	way,	detergents	also	form	ionic	micelles.	These	micelles	remain	suspended
in	water	as	a	colloid	and	will	not	come	together	to	precipitate	out	due	to	repulsion	between	the	similar	negative	charges.	A	spherical	aggregate	of	soap	molecule	in	soap	solution	in	the	water	is	called	‘micelle’.	The	soap	micelles	are	quite	large	and	hence	they	scatter	light.	That	is	why	a	soap	solution	appears	cloudy.	The	dirt	is	generally	held	to	the	surface
of	a	dirty	cloth	by	a	thin	film	of	oil	or	grease.	When	a	dirty	cloth	is	treated	with	soap	or	detergent	solution,	the	non-polar	hydrocarbon	tails	of	the	soap	or	the	detergent	dissolve	in	oil	or	grease	while	the	polar	heads	are	held	by	the	surrounding	water.	The	stepwise	formation	of	these	micelles	is	shown	in	figure.	In	other	words,	soap	or	the	detergent	is
attracted	to	both	the	greasy	dirt	and	water.	This	lowers	the	surface	tension	of	water	and	a	stable	emulsion	of	oil	in	water	is	formed.	When	the	surface	of	the	cloth	is	mechanically	scrubbed	or	beaten	on	a	stone	or	with	a	wooden	paddle	or	agitated	in	a	washing	machine,	the	loosened	oily	dirt	particles	are	removed	from	the	dirty	surface	and	the	cloth	is
cleaned.	Since	detergents	lower	the	surface	tension	of	water	to	a	greater	extent	than	soaps,	therefore,	the	cleansing	power	of	detergents	is	much	higher	than	those	of	soaps.	SYNTHETIC	DETERGENTS:	A	SEROUS	PROBLEM:	It	may	be	noted	that	in	the	past,	the	widespread	use	of	detergents	caused	pollution	of	rivers	and	other	water	bodies.	Earlier	the
synthetic	detergents	were	made	from	long	chain	of	hydrocarbons	having	a	lot	of	branched	chains	in	them.	These	branched	chain	detergent	molecules	were	degraded	very	slowly	by	the	micro	organisms	present	in	water	bodies	like	lakes	or	rivers.	Therefore,	they	tend	to	remain	in	water	bodies	for	a	long	time	and	make	water	unfit	for	aquatic	life.	For
example,	detergents	containing	phosphates	can	cause	rapid	growth	of	algae	and	therefore,	deplete	the	dissolved	oxygen	present	in	the	water	of	lakes	and	rivers.	As	a	result	of	lack	of	oxygen,	fish	and	other	aquatic	animals	may	die.	To	solve	these	problems,	now-a-days,	the	detergents	are	prepared	from	hydrocarbons	which	have	minimum	branching.
These	are	degraded	more	easily	than	branched	chain	detergents.	Therefore,	these	are	biodegradable	and	create	fewer	problems.	Solved	questions	1.	Why	is	carbon	tetravalent	?	Solution:	Carbon	atom	has	4	electrons	in	the	outermost	shell.It	needs	4	more	electrons	to	complete	its	octet.	Therefore	,	carbon	is	tetravalent	2.	What	would	be	the	electron	dot
structure	of	carbon	dioxide	which	has	the	formula	CO2?	Solution:	Electron	dot	structure	of	CO2is	3.	What	is	the	valency	of	carbon	in	CH3-CH3,	CH2=CH2	and	HC=CH	?	Solution:	The	valency	of	carbon	in	all	its	compounds	whether	saturated	or	unsaturated	is	4.	4.	Why	is	high	temperature	not	favourable	for	alcoholic	fermentation?	Solution:	The	high
temperature	destroys	the	enzymes	which	are	needed	to	carry	fermentation	.	5.	What	would	be	the	electron	dot	structure	of	a	molecule	of	sulphur	which	is	made	up	of	eight	atoms	of	sulphur?	(Hint	−	the	eight	atoms	of	sulphur	are	joined	together	in	the	form	of	a	ring.)	Sol.	Electron	dot	structure	of	a	sulphur	molecule	6.	What	are	the	two	properties	of
carbon	which	lead	to	the	huge	number	of	carbon	compounds	we	see	around	us?	Sol.	The	two	features	of	carbon	that	give	rise	to	a	large	number	of	compounds	are	as	follows:	(i)	Catenation	−	It	is	the	ability	to	form	bonds	with	other	atoms	of	carbon.	(ii)	Tetravalency	−	With	the	valency	of	four,	carbon	is	capable	of	bonding	with	four	other	atoms.	7.	Draw
the	structures	for	the	following	compounds.	(i)	Ethanoic	acid	(ii)	Bromopentane*	(iii)	Butanone	(iv)	Hexanal	*Are	structural	isomers	possible	for	bromopentane?	Sol.	(i)	(ii)	There	are	many	structural	isomers	possible	for	bromopentane.	Among	them,	the	structures	of	three	isomers	are	given.	(iii)	(iv)	8.	What	is	the	difference	in	the	molecular	mass	of	any
two	adjacent	homologues?	Solution:	14	mass	units.	9.	Which	substance	is	added	to	denature	ethyl	alcohol?	Solution:	A	small	amount	of	methyl	alcohol	,	pyridine	or	copper	sulphate	is	added	to	denature	ethyl	alcohol.	10.	Which	gas	is	evolved	when	sodium	carbonate	or	bicarbonate	is	added	to	ethanoic	acid	?	Solution:	CO2	(carbon	dioxide).	11.	Explain	the
formation	of	scum	when	hard	water	is	treated	with	soap.	Solution:	Soap	does	not	work	properly	when	the	water	is	hard.	A	soap	is	a	sodium	or	potassium	salt	of	long	chain	fatty	acids.	Hard	water	contains	salts	of	calcium	and	magnesium.	When	soap	is	added	to	hard	water,	calcium	and	magnesium	ions	present	in	water	displace	sodium	or	potassium	ions
from	the	soap	molecules	forming	an	insoluble	substance	called	scum.	A	lot	of	soap	is	wasted	in	the	process.	12.	What	change	will	you	observe	if	you	test	soap	with	litmus	paper	(red	and	blue)?	Solution:	Since	soap	is	basic	in	nature,	it	will	turn	red	litmus	blue.	However,	the	colour	of	blue	litmus	will	remain	blue.	13.	What	is	hydrogenation?	What	is	its
industrial	application?	Solution:	Hydrogenation	is	the	process	of	addition	of	hydrogen.	Unsaturated	hydrocarbons	are	added	with	hydrogen	in	the	presence	of	palladium	and	nickel	catalysts	to	give	saturated	hydrocarbons.	This	reaction	is	applied	in	the	hydrogenation	of	vegetables	oils,	which	contain	long	chains	of	unsaturated	carbons.	14.	Explain	the
mechanism	of	the	cleaning	action	of	soaps.	Solution:	Cleansing	action	of	soaps:	The	dirt	present	on	clothes	is	organic	in	nature	and	insoluble	in	water.	Therefore,	it	cannot	be	removed	by	only	washing	with	water.	When	soap	is	dissolved	in	water,	its	hydrophobic	ends	attach	themselves	to	the	dirt	and	remove	it	from	the	cloth.	Then,	the	molecules	of	soap
arrange	themselves	in	micelle	formation	and	trap	the	dirt	at	the	centre	of	the	cluster.	These	micelles	remain	suspended	in	the	water.	Hence,	the	dust	particles	are	easily	rinsed	away	by	water.	15.	Give	a	test	that	can	be	used	to	differentiate	chemically	between	butter	and	cooking	oil.	Solution:	Butter	contains	saturated	fats.	Therefore,	it	cannot	be
hydrogenated.	On	the	other	hand,	oil	has	unsaturated	fats.	That	is	why	it	can	be	hydrogenated	to	saturated	fats	(solids).	Page	2	Fullerene	is	naturally	occurring	allotrope	of	carbon	in	which	60	carbon	atoms	are	linked	to	form	a	stable	structure.	Previously,	only	two	forms	of	carbon	(diamond	and	graphite)	were	known.	The	third	allotrope	of	carbon,	called
fullerene,	was	discovered	in	1985	by	Robert	Curl,	Herald	Kroto	and	Richard	Smalley.	They	correctly	suggested	the	cage	structure	as	shown	in	the	figure	and	named	the	molecule	Buckminster	fullerene	after	the	architect	Buckminster	Fuller,	the	inventor	of	the	Geodesic	dome,	which	resembles	the	molecular	structure	of	C60.	Molecules	of	C60	have	a
highly	symmetrical	structure	in	which	60	carbon	atoms	are	arranged	in	a	closed	net	with	20	hexagonal	faces	and	12	pentagonal	faces.	The	pattern	is	exactly	like	the	design	on	the	surface	of	a	soccer	ball.	C60	has	been	found	to	form	in	sooting	flames	when	hydrocarbons	are	burned.	All	the	fullerenes	have	even	number	of	atoms,	with	formulae	ranging	upto
C400	and	higher.	These	materials	offer	exciting	prospects	for	technical	application.	For	example,	because	C60	readily	accepts	and	donates	electrons,	it	has	possible	application	in	batteries.	Uses	of	Fullerenes:	It	is	hoped	fullerenes	or	their	compounds	may	find	uses	as-	Superconductors	Semiconductors	Lubricants	Catalysts	As	highly	tensile	fibres	for
construction	industry.	Inhibiting	agents	in	the	activity	of	the	AIDS	virus.	Catenation	The	property	of	self	linking	of	atoms	of	an	element	through	covalent	bonds	to	form	straight	or	branched	chains	and	rings	of	different	sizes	is	called	catenation.	The	tendency	of	an	element	to	form	chains	depends	upon	the	strength	of	the	element−element	bond.	C	−C
bond	strength	(355	kJ	mol−1)	is	maximum,	therefore,	carbon	shows	maximum	tendency	for	catenation.	Multiple	bonding	Carbon	shows	a	pronounced	ability	to	form	multiple	bonds	with	itself	(e.g.	in	graphite)	and	with	other	non−metals	especially	nitrogen	and	oxygen.	Formation	of	hydrides	Carbon	forms	a	large	number	of	hydrides	called	hydrocarbons
(alkanes,	alkenes,	alkynes	and	arenes).	This	is	mainly	due	to	maximum	tendency	of	carbon	for	catenation.	Formation	of	halides	Tetrahalides	are	covalent	compounds	and	have	tetrahedral	structures.	For	example,	CCl4,	CF4.	Formation	of	oxides	Carbon	forms	mainly	two	types	of	oxides.	(i)	Carbon	monoxide	(CO):	It	is	a	neutral	oxide	of	carbon	and	is
prepared	in	the	laboratory	by	heating	oxalic	acid	with	conc.	H2SO4.	It	is	a	poisonous	gas,	burns	with	a	blue	flame	and	when	inhaled	produces	suffocation	and	finally	may	lead	to	death.	The	poisoning	effect	of	CO	is	due	to	the	fact	that	it	combines	with	haemoglobin	(red	colouring	matter	of	the	blood)	to	form	carboxyhaemoglobin	which	destroys	its	capacity
to	supply	oxygen	to	the	body.	The	antidote	for	CO	poisoning	is	carbogen	(mixture	of	95%	O2	and	5%	CO2).	Carbon	monoxide	acts	as	a	reducing	agent	and	is	thus	used	to	reduce	heated	metal	oxides	to	metals.	Fe2O3	+	3CO	→	2Fe	+	3CO2	CuO	+	CO	→	Cu	+	CO2	Because	of	the	presence	of	a	lone	pair	of	electrons,	CO	acts	as	a	Lewis	base	and	thus
combines	with	many	metals	such	as	Fe,	Cr,	Ni	etc.	forming	their	respective	metal	carbonyls.	Fe	+	5CO	→	Fe(CO)5	Ni	+	4CO	→		Ni(CO)4	Iron	pentacarbonyl	Nickel	tetracarbonyl	Carbon	monoxide	is	used	in	mond’s	process	for	purification	of	nickel	via	its	nickel	tetracarbonyl.	(ii)	Carbon	dioxide	(CO2):	it	is	prepared	in	the	laboratory	by	the	action	of	dil.	HCl
on	calcium	carbonate.	It	is	a	linear	molecule	in	which	carbon	is	sp	hybridized.	It	is	a	resonance	hybrid	of	the	following	structures	O	=	C	=	O	↔	O−−	C	≡	O+	↔		O+≡	C	−	O−	Due	to	resonance,	carbon−oxygen	double	bond	acquires	some	triple	bond	character	and	hence	its	bond	length	decreases	from	1.22	Å	to	1.15	Å.	It	is	used	in	fire	extinguishers	and	in
the	manufacture	of	aerated	waters.	Dry	ice:	Solid	carbon	dioxide	is	called	dry	ice	since	it	does	not	wet	the	surface	on	which	it	melts.	Dry	ice	is	used	as	a	covalent	for	preserving	pershable	articles	in	food	industry	and	for	making	cold	baths	in	the	laboratory.		Anomalous	behavior	of	carbon	Carbon	differs	from	rest	of	the	elements	of	group	14	due	to	(i)
smaller	size	and	high	electronegativity	(ii)	catenation	and	(iii)	non−availability	of	d−orbitals.	Some	important	points	of	difference	are		Because	of	smallest	atomic	radius	and	lowest	atomic	volume,	carbon	is	the	hardest	element	of	group	14.	It	has	the	highest	melting	and	boiling	points,	has	the	highest	ionization	energy	and	is	the	most	electronegative
element	of	this	group.	Due	to	the	absence	of	d−orbitals,	it	has	no	tendency	to	form	complex	ions.	As	a	result,	its	maximum	covalency	remains	4.	Carbon	has	strong	tendency	to	form	multiple	bonds,	i.e.,	double	and	triple	bonds.	For	example	alkenes,	alkynes	etc.	The	most	remarkable	property	of	carbon	is	catenation	by	virtue	of	which	it	forms	thousands	of
compounds	in	which	carbon	is	linked	to	other	carbon	atoms.	Page	3	Occurrence:	Graphite	is	a	grayish	black	substance.	It	occurs	in	nature	mixed	with	mica,	quartz	and	silica.	It	is	also	prepared	artificially	from	carbon	in	an	electric	furnace	at	2273–2773	K.	Structure	of	Graphite	Structure	of	Graphite:	Each	carbon	is	bonded	to	only	three	neighboring
carbon	atoms	in	the	same	plane	forming	layers	of	hexagonal	networks	separated	by	comparatively	larger	distance.	The	different	layers	are	held	together	by	weak	forces,	called	vanderwaal	forces.	The	layers	can	therefore,	easily	slide	over	one	another.	This	makes	graphite	lubricating,	soft	and	greasy	to	touch.	Within	each	layer	of	graphite,	every	carbon
atom	is	joined	to	three	others	by	strong	covalent	bonds.	This	forms	a	pattern	of	interlocking	hexagonal	rings.	The	carbon	atoms	are	difficult	to	separate	from	one	another.	So	graphite	also	has	a	high	melting	point.	However,	the	bonds	between	the	layers	are	weak.	The	layers	are	able	to	slide	easily	over	one	another,	rather	like	pack	of	cards.	This	makes
graphite	soft	and	slippery.	When	we	write	with	a	pencil,	layers	of	graphite	flake	off	and	stick	to	the	paper.	Physical	properties:	Low	density:	Due	to	wide	spacing	(340	pm)	between	the	two	layers,	the	carbon	atoms	in	graphite	are	less	closely	packed	and	hence	the	density	of	graphite	(2.22	g	cm–3)	is	much	lower	than	that	of	diamond.	Softness:	The	various
layers	of	carbon	atoms	in	graphite	are	held	together	by	weak	van	der	Waals	forces	of	attraction.	Therefore,	one	layer	can	easily	slide	over	the	other.	This	makes	graphite	soft	and	hence	a	useful	dry	(solid)	lubricant	for	heavy	machinery.	Electrical	and	thermal	conductivity:	Carbon	has	four	valence	electrons.	But	in	a	graphite	crystal,	each	carbon	atom	is
joined	to	three	other	carbon	atoms	by	covalent	bonds	to	form	hexagonal	rings.	Thus,	only	three	valence	electrons	are	used	for	bond	formation	and	hence	the	fourth	valence	electron	is	free	to	move.	As	a	result,	graphite	is	a	good	conductor	of	heat	and	electricity.	Use:	Due	to	its	softness,	powdered	graphite	is	used	either	as	a	solid	or	dry	lubricant	or	mixed
with	petroleum	jelly	as	graphite	grease.	Since	graphite	is	non-volatile,	it	can	also	be	used	as	a	lubricant	for	heavy	machinery	operating	at	very	high	temperatures.	Graphite	is	soft	and	black	in	colour	and	marks	paper	black.	Mixed	with	desired	quantity	of	wax	or	clay,	graphite	is	used	for	making	the	cores	of	lead	pencils.	Being	a	good	conductor	of
electricity,	graphite	is	used	for	making	electrodes	for	dry	cellsand	electric	accessories.	The	carbon	brushes	of	electric	motors	are	also	made	up	of	graphite.	DIFFERENCE	BETWEEN	DIAMOND	AND	GRAPHITE:	Some	main	points	of	difference	between	the	properties	of	diamond	and	graphite	are	given	below:	1.	Diamond	has	a	three-dimensional	network
structure.	1.	Graphite	has	a	two-dimensional	sheet	like	structure	consisting	of	a	number	of	benzene	rings	fused	together.	2.	It	is	the	hardest	natural	substance	known.	2.	Graphite	is	soft	and	greasy	and	is	used	as	solid	lubricant	for	heavy	machinery	operating	at	high	temperatures.	3.	It	is	a	bad	conductor	of	electricity	but	is	a	very	good	conductor	of	heat.
Because	of	hardness	and	high	thermal	conductivity,	diamond	tipped	tools	do	not	overheat	and	hence	are	extensively	used	for	cutting	and	drilling	purposes.	3.	It	is	a	good	conductor	of	both	heat	and	electricity.	Because	of	high	electrical	conductivity,	graphite	is	used	for	making	electrodes	of	battery	and	arcs.	4.	It	is	a	transparent	substance	with	high
refractive	index.	Therefore,	it	is	used	for	making	gemstones	and	jewellery.	4.	It	is	an	opaque	grayish	black	substance.	,	the	free	encyclopedia	that	anyone	can	edit.	110,144	active	editors	7,022,905	articles	in	English	School	in	Sketty,	Swansea,	photographed	in	1854	The	period	between	1701	and	1870	saw	an	expansion	in	access	to	formal	education	in
Wales,	though	schooling	was	not	yet	universal.	Several	philanthropic	efforts	were	made	to	provide	education	to	the	poor	during	the	18th	century.	In	the	early	to	mid-19th	century,	charitable	schools	were	established	to	provide	a	basic	education.	Private	schools	aimed	at	the	working	classes	also	existed.	State	funding	was	introduced	to	schools	from	1833.
Some	use	of	the	Welsh	language	was	made	in	18th-century	philanthropic	education,	at	a	time	when	most	agricultural	workers	in	Wales	spoke	only	Welsh,	and	public	opinion	was	keen	for	children	to	learn	English.	Many	schools	punished	children	for	speaking	Welsh,	despite	government	studies	that	found	such	methods	ineffective.	The	government	did
little	to	promote	bilingual	education.	Grammar	schools	experienced	difficulties	and,	by	the	end	of	the	period,	secondary	education	was	limited.	Dissenter	academies	and	theological	colleges	offered	higher	education.	(Full	article...)	Recently	featured:	White	dwarf	Battle	of	Groix	Scott	Carpenter	Archive	By	email	More	featured	articles	About	Sae	Kitamura
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(d.	1671)Eloísa	Díaz	(b.	1866)George	Michael	(b.	1963)Farrah	Fawcett	(d.	2009)	More	anniversaries:	June	24	June	25	June	26	Archive	By	email	List	of	days	of	the	year	About	1795	Turban	Head	eagle	with	original	reverse	1797	Turban	Head	eagle	with	heraldic	eagle	reverse	The	Turban	Head	eagle	was	a	ten-dollar	gold	piece,	or	eagle,	struck	by	the	United
States	Mint	from	1795	to	1804.	The	piece	was	designed	by	Robert	Scot,	and	was	the	first	in	the	eagle	series,	which	continued	until	the	Mint	ceased	striking	gold	coins	for	circulation	in	1933.	The	common	name	is	a	misnomer;	Liberty	does	not	wear	a	turban	but	a	cap,	believed	by	some	to	be	a	pileus	or	Liberty	cap:	her	hair	twisting	around	the	headgear
makes	it	appear	to	be	a	turban.	The	number	of	stars	on	the	obverse	was	initially	intended	to	be	equal	to	the	number	of	states	in	the	Union,	but	with	the	number	at	16,	that	idea	was	abandoned	in	favor	of	using	13	stars	in	honor	of	the	original	states.	The	initial	reverse,	featuring	an	eagle	with	a	wreath	in	its	mouth,	proved	unpopular	and	was	replaced	by	a
heraldic	eagle.	Increases	in	the	price	of	gold	made	it	profitable	for	the	coins	to	be	melted	down,	and	in	1804,	President	Thomas	Jefferson	ended	coinage	of	eagles;	the	denomination	was	not	struck	again	for	circulation	for	more	than	30	years.	These	Turban	Head	eagles	are	in	the	National	Numismatic	Collection	at	the	National	Museum	of	American
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article	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.Find	sources:	"1658"	–	news	·	newspapers	·	books	·	scholar	·	JSTOR	(January	2016)	(Learn	how	and	when	to	remove	this	message)	Calendar	year	Years	Millennium	2nd	millennium	Centuries	16th	century	17th	century	18th	century	Decades	1630s	1640s
1650s	1660s	1670s	Years	1655	1656	1657	1658	1659	1660	1661	vte	January	30:	Swedish	troops	cross	the	frozen	waters	of	the	Danish	straits	on	foot	in	the	March	Across	the	Belts	1658	by	topic	Arts	and	science	Architecture	Art	Literature	Music	Science	Leaders	State	leaders	Colonial	governors	Religious	leaders	Birth	and	death	categories	Births	–	Deaths
Establishments	and	disestablishments	categories	Establishments	–	Disestablishments	Works	category	Works	vte	1658	in	various	calendarsGregorian	calendar1658MDCLVIIIAb	urbe	condita2411Armenian	calendar1107ԹՎ	ՌՃԷAssyrian	calendar6408Balinese	saka	calendar1579–1580Bengali	calendar1064–1065Berber	calendar2608English	Regnal
year9	Cha.	2	–	10	Cha.	2(Interregnum)Buddhist	calendar2202Burmese	calendar1020Byzantine	calendar7166–7167Chinese	calendar丁酉年	(Fire	Rooster)4355	or	4148				—	to	—戊戌年	(Earth	Dog)4356	or	4149Coptic	calendar1374–1375Discordian	calendar2824Ethiopian	calendar1650–1651Hebrew	calendar5418–5419Hindu	calendars	-	Vikram
Samvat1714–1715	-	Shaka	Samvat1579–1580	-	Kali	Yuga4758–4759Holocene	calendar11658Igbo	calendar658–659Iranian	calendar1036–1037Islamic	calendar1068–1069Japanese	calendarMeireki	4	/	Manji	1(万治元年)Javanese	calendar1580–1581Julian	calendarGregorian	minus	10	daysKorean	calendar3991Minguo	calendar254	before	ROC民前254年
Nanakshahi	calendar190Thai	solar	calendar2200–2201Tibetan	calendar阴火鸡年(female	Fire-Rooster)1784	or	1403	or	631				—	to	—阳土狗年(male	Earth-Dog)1785	or	1404	or	632	June	14:	Battle	of	the	Dunes	1658	(MDCLVIII)	was	a	common	year	starting	on	Tuesday	of	the	Gregorian	calendar	and	a	common	year	starting	on	Friday	of	the	Julian	calendar,	the
1658th	year	of	the	Common	Era	(CE)	and	Anno	Domini	(AD)	designations,	the	658th	year	of	the	2nd	millennium,	the	58th	year	of	the	17th	century,	and	the	9th	year	of	the	1650s	decade.	As	of	the	start	of	1658,	the	Gregorian	calendar	was	10	days	ahead	of	the	Julian	calendar,	which	remained	in	localized	use	until	1923.	Calendar	year	January	13	–	Edward
Sexby,	who	had	plotted	against	Oliver	Cromwell,	dies	in	the	Tower	of	London.[1]	January	30	–	The	"March	Across	the	Belts"	(Tåget	över	Bält),	Sweden's	use	of	winter	weather	to	send	troops	across	the	waters	of	the	Danish	straits	at	a	time	when	winter	has	turned	them	to	ice,	begins.	Within	17	days,	Sweden's	King	Karl	X	Gustav	leads	troops	across	the	ice
belts	to	capture	six	of	Denmark's	islands	as	Swedish	territory.	February	5	–	Prince	Muhi	al-Din	Muhammad,	one	of	the	sons	of	India's	Mughal,	Emperor	Shah	Jahan,	proclaims	himself	Emperor	after	Jahan	names	Muhi's	older	brother,	Dara	Shikoh,	as	regent,	and	departs	from	Aurangabad	with	troops.	February	6	–	Swedish	troops	of	Charles	X	Gustav	of
Sweden	cross	The	Great	Belt	in	Denmark,	over	frozen	sea.[2]	March	8	(February	26	OS)	–	The	peace	between	Sweden	and	Denmark-Norway	is	concluded	in	Roskilde	by	the	Treaty	of	Roskilde,	under	which	Denmark	is	forced	to	cede	significant	territory.	This	leads	to	Sweden	reaching	its	territorial	height	during	its	time	as	a	great	power.	April	15	–	In
India,	the	Battle	of	Dharmat	is	fought	in	the	modern-day	state	of	Madhya	Pradesh	between	rival	claimants	to	the	throne	of	the	Mughal	Empire.	Prince	Muhi	al-Din	Muhammad,	the	son	of	the	Emperor	Shah	Jahan,	leads	30,000	men	in	a	triumph	over	22,000	troops	led	by	Jaswant	Singh	of	Marwar	and	Ratan	Singh	Rathore.	Despite	heavy	losses,	with	more
than	11,000	casualties,	Prince	Muhi,	who	has	adopted	the	name	Aurangzeb,	continues	toward	Samugarh	and	Agra	and	captures	the	throne	at	the	end	of	July.	April	16	–	In	Skåneland,	a	region	recently	ceded	by	Denmark	to	the	Swedish	Empire,	representatives	of	the	nobility	of	the	provinces	of	Blekinge,	Halland	and	Scania	gather	at	the	Scanian	city	of
Malmö	to	swear	their	allegiance	to	King	Charles	X	Gustav	of	Sweden.	May	1	–	Hydriotaphia,	Urn	Burial	and	The	Garden	of	Cyrus	are	published	by	Thomas	Browne	in	England.	May	29	–	Aurangzeb	wins	the	Battle	of	Samugarh	as	Indian	Mughal	regent	Dara	Shikoh	makes	a	last	effort	to	defend	the	Mughal	capital	Agra.	June	3	–	Pope	Alexander	VII	appoints
François	de	Laval	vicar	apostolic	of	New	France.	June	14	–	Anglo-Spanish	War	(1654–60)	and	Franco-Spanish	War	(1635–59):	In	the	Battle	of	the	Dunes,	a	Spanish	force	attempting	to	lift	a	siege	of	Dunkirk	is	defeated	by	the	French	and	English.	England	is	then	given	Dunkirk,	for	its	assistance	in	the	victory.	June	25–27	–	In	the	Battle	of	Rio	Nuevo,	part	of
the	Anglo-Spanish	War,	a	Spanish	invasion	force	fails	to	recapture	Jamaica	from	the	English.	July	2	–	The	Siege	of	Toruń	begins	in	Poland	as	troops	of	the	Polish–Lithuanian	Commonwealth	and	of	Austria	seek	to	recapture	the	city	of	Toruń	from	a	garrison	of	the	Swedish	Army.	Within	six	months,	the	Swedish	occupiers	surrender.	July	18	–	Prince	Leopold
of	the	House	of	Habsburg,	son	of	the	late	Ferdinand	III,	is	elected	as	the	new	Holy	Roman	Emperor.	July	31	–	After	Shah	Jahan	completes	the	Taj	Mahal,	his	son	Aurangzeb	deposes	him	as	ruler	of	the	Mughal	Empire.	July	–	Šarhūda's	Manchu	fleet	annihilates	Onufriy	Stepanov's	Russian	flotilla,	on	the	Amur	River.	August	1	–	The	coronation	of	Leopold	I
takes	place	in	Frankfurt.	August	5	–	Just	six	months	after	winning	territory	from	Denmark-Norway	in	war	and	subsequent	treaty,	Sweden's	King	Charles	X	Gustav	declares	a	second	war	against	Denmark.	By	August	11,	the	King's	troops	have	surrounded	Denmark's	capital,	Copenhagen,	while	the	Swedish	Navy	blocks	the	harbor	to	prevent	the	city	from
being	resupplied,	and	begins	bombardment.	August	14	–	The	League	of	the	Rhine	(Rheinische	Allianz)	is	formed	by	50	German	princes	whose	cities	are	on	the	Rhine	river.	September	3	–	Oliver	Cromwell	dies	and	his	son	Richard	assumes	his	father's	position	as	Lord	Protector	of	England,	Scotland	and	Ireland.	September	17	–	Portuguese	Restoration	War:
In	the	Battle	of	Vilanova,	a	Spanish	army,	having	crossed	the	Minho,	defeats	the	Portuguese.	October	7	–	The	Netherlands	enters	the	Dano-Swedish	War	to	come	to	the	rescue	of	Denmark,	sending	a	45-ship	fleet	from	Vlie.	October	29	–	The	45-ship	fleet	of	the	Netherlands	arrives	at	Denmark	and	begins	its	counterattack	on	Sweden's	army	and	navy	with
three	squadrons.	November	6	–	The	Mexican	Inquisition	carries	out	the	execution,	by	public	burning,	of	14	men	convicted	of	homosexuality,	while	another	109	arrested	are	either	released	or	given	less	harsh	sentences.	November	8	(October	29	old	style)	–	The	Battle	of	the	Sound	takes	place	between	the	navies	of	the	Dutch	Republic	(with	41	warships)
and	of	Sweden	(with	45)	at	the	Øresund,	a	strait	between	Denmark	and	Sweden's	newly-acquired	territory,	the	former	Danish	island	of	Scania.	The	Dutch	Republic	is	successful	at	breaking	the	Swedish	Navy's	blockade	of	Copenhagen,	and	Sweden	is	forced	to	retreat,	bringing	an	end	to	the	attempted	conquest	of	Denmark.	November	23	–	The	elaborate
funeral	of	Lord	Protector	of	England	Oliver	Cromwell	(who	had	died	on	September	3	and	was	buried	at	Westminster	Abbey	two	weeks	later)	is	carried	out	in	London.	A	little	more	than	two	years	later	(in	January	1661),	his	body	will	be	disinterred	and	his	head	severed	and	placed	on	a	spike.	December	11	–	Abaza	Hasan	Pasha,	an	Ottoman	provincial
governor	who	is	attempting	to	depose	the	Grand	Vizier,	wins	a	battle	at	the	Turkish	city	of	Ilgin,	defeating	loyalist	forces	led	by	Murtaza	Pasha.	The	victory	is	the	last	for	the	rebels.	Two	months	later	(February	16,	1659)	Abaza	Hasan	is	assassinated	after	being	invited	to	peace	negotiations	by	the	loyalists.	December	20	–	Representatives	of	the	Russian
Empire	and	the	Swedish	Empire	sign	the	Treaty	of	Valiesar	at	the	Valiesar	Estate	near	Narva,	part	of	modern-day	Estonia.	In	return	for	ceasing	hostilities	between	the	two	empires	in	the	Second	Northern	War,	Russia	is	allowed	to	keep	captured	territories	in	Livonia	(part	of	modern-day	Latvia)	for	a	term	of	three	years.	December	25	–	Polish	and	Danish
forces	defeat	a	Swedish	Army	in	the	Battle	of	Kolding	in	Denmark.	December	30	–	The	Siege	of	Toruń	ends	almost	six	months	after	it	started,	with	Poland	recapturing	the	city	from	Sweden.	Portuguese	traders	are	expelled	from	Ceylon	by	Dutch	invaders.	The	Dutch	in	the	Cape	Colony	start	to	import	slaves	from	India	and	South-East	Asia	(later	from
Madagascar).	Mary	of	Modena	January	9	–	Nicolas	Coustou,	French	artist	(d.	1733)[3]	January	17	–	Samson	Wertheimer,	European	rabbi	(d.	1724)	January	17	–	Francis	Seymour,	5th	Duke	of	Somerset	(d.	1678)	February	18	–	Charles-Irénée	Castel	de	Saint-Pierre,	French	writer	(d.	1743)	March	5	–	Antoine	de	la	Mothe	Cadillac,	French	explorer	(d.	1730)
March	8	–	Thomas	Trevor,	1st	Baron	Trevor,	British	Baron	(d.	1730)	March	23	–	Jean-Baptiste	Santerre,	French	painter	(d.	1717)	March	30	–	Muro	Kyūsō,	Japanese	Neo-Confucian	scholar	(d.	1734)	April	11	–	James	Hamilton,	4th	Duke	of	Hamilton,	Scottish	peer	(d.	1712)	April	19	–	Johann	Wilhelm,	Elector	Palatine,	German	noble	(d.	1716)	April	22	–
Giuseppe	Torelli,	Italian	violist,	violinist,	pedagogue	and	composer	(d.	1709)	May	30	–	Sir	Henry	Furnese,	1st	Baronet,	English	merchant	and	politician	(d.	1712)	June	10	–	John	March,	Massachusetts	businessman,	colonel	(d.	1712)	June	11	–	Victor	Honoré	Janssens,	Flemish	painter	(d.	1736)	June	22	–	Louis	VII,	Landgrave	of	Hesse-Darmstadt	(d.	1678)
July	10	–	Luigi	Ferdinando	Marsili,	Italian	soldier	and	naturalist	(d.	1730)	July	14	–	Camillo	Rusconi,	Italian	artist	(d.	1728)	July	17	–	Diogo	de	Mendonça	Corte-Real,	Portuguese	politician	(d.	1736)	July	21	–	Alexis	Littré,	French	physician	and	anatomist	(d.	1726)	July	25	–	Archibald	Campbell,	1st	Duke	of	Argyll,	Scottish	privy	councillor	(d.	1703)	July	28	–
Roelof	Diodati,	Dutch	Governor	of	Mauritius	(d.	1723)	August	1	–	Pierre	Joseph	Garidel,	French	botanist	(d.	1737)	August	5	–	Claude	Audran	III,	French	painter	(d.	1734)	August	10	–	Susanne	Maria	von	Sandrart,	German	engraver	(d.	1716)	August	11	–	Sir	Justinian	Isham,	4th	Baronet,	English	baronet	and	Member	of	Parliament	(d.	1730)	August	16	–	Jan
Frans	van	Son,	Flemish	Baroque	painter	(d.	1704)	August	16	–	Ralph	Thoresby,	British	historian	(d.	1725)	August	18	–	Jan	František	Beckovský,	Czech	historian	(d.	1722)	August	22	–	John	Ernest	IV,	Duke	of	Saxe-Coburg-Saalfeld	(d.	1729)	August	28	–	Honoré	Tournély,	French	theologian	(d.	1729)	September	1	–	Jacques	Bernard,	French	theologian	and
publicist	(d.	1718)	September	16	–	John	Dennis,	English	dramatist	and	critic	(d.	1734)	September	24	–	Sir	Robert	Anstruther,	1st	Baronet,	Scottish	politician	(d.	1737)	September	30	–	Elisabeth	Eleonore	of	Brunswick-Wolfenbüttel,	Duchess	consort	of	Saxe-Meiningen	(d.	1729)	October	2	–	Nicholas	Roosevelt	(1658–1742),	Dutch-American	politician	(d.
1742)	October	5	–	Mary	of	Modena,	queen	of	James	II	of	England	(d.	1718)	October	11	–	Christian	Heinrich	Postel,	German	jurist	(d.	1705)	October	18	–	Alexander	of	Courland,	German	prince	(d.	1686)	October	19	–	Adolphus	Frederick	II,	Duke	of	Mecklenburg-Strelitz	(d.	1704)	October	21	–	Henri	de	Boulainvilliers,	French	nobleman	(d.	1722)	October	24
–	Marko	Gerbec,	Carniolan	physician,	scientist	(d.	1718)	November	2	–	Baptist	Noel	(MP),	English	politician	(d.	1690)	November	4	–	Sulkhan-Saba	Orbeliani,	Georgian	prince,	writer,	monk	and	author	(d.	1725)	November	21	–	Johann	Gottfried	Roesner,	Prussian	burgomaster	(d.	1724)	November	27	–	Tsarevna	Catherine	Alekseyevna	of	Russia,	daughter	of
Tsar	Alexis	of	Russia	(d.	1718)	November	27	–	Hercule-Louis	Turinetti,	marquis	of	Prié	(d.	1726)	December	2	–	Sir	Thomas	Roberts,	4th	Baronet,	English	politician	(d.	1706)	December	10	–	Lancelot	Blackburne,	Archbishop	of	York	(d.	1743)	date	unknown	–	Elizabeth	Barry,	English	actress	(d.	1713)	John	Cleveland	Witte	Corneliszoon	de	With	January	1	–
Caspar	Sibelius,	Dutch	Protestant	minister	(b.	1590)	January	2	–	Sir	William	Armine,	2nd	Baronet,	English	politician	(b.	1622)	January	7	–	Theophilus	Eaton,	English-born	Connecticut	colonist	(b.	1590)	January	13	–	Edward	Sexby,	English	Puritan	soldier	(b.	1616)	February	19	–	Henry	Wilmot,	1st	Earl	of	Rochester	(b.	1612)	March	25	–	Herman	IV,
Landgrave	of	Hesse-Rotenburg	(b.	1607)	February	27	–	Adolf	Frederick	I,	Duke	of	Mecklenburg-Schwerin	(1592–1628	and	again	1631–1658)	(b.	1588)	March	29	–	Bertuccio	Valiero,	Doge	of	Venice	(b.	1596)	April	7	–	Juan	Eusebio	Nieremberg,	Spanish	mystic	(b.	1595)	April	19	Kirsten	Munk,	second	wife	of	Christian	IV	of	Denmark	(b.	1598)	Robert	Rich,
2nd	Earl	of	Warwick,	English	colonial	administrator	and	admiral	(b.	1587)	April	24	–	Francesco	Maria	Richini,	Italian	architect	(b.	1584)	April	29	–	John	Cleveland,	English	poet	(b.	1613)	May	20	–	Bartholomew	Holzhauser,	German	priest,	visionary	and	writer	of	prophecies	(b.	1613)	June	18	–	Louis	Cappel,	French	Protestant	churchman	and	scholar	(b.
1585)	June	8	–	Sir	Henry	Slingsby,	1st	Baronet,	English	baronet	(b.	1602)	June	27	–	Ercole	Gennari,	Italian	drawer	and	painter	(b.	1597)	July	22	–	Frederick,	Duke	of	Schleswig-Holstein-Sønderburg-Norburg	(b.	1581)	August	5	–	Gundakar,	Prince	of	Liechtenstein,	court	official	in	Vienna	(b.	1580)	August	6	–	Elizabeth	Claypole,	daughter	of	Oliver	Cromwell
(b.	1629)	August	19	–	Christine	of	Hesse-Kassel,	Duchess	of	Saxe-Eisenach	and	Saxe-Coburg	(b.	1578)	September	3	–	Oliver	Cromwell,	Lord	Protector	of	England,	Scotland,	and	Ireland	(b.	1599)	September	17	–	Kaspar	von	Barth,	German	philologist	and	writer	(b.	1587)	September	22	–	Georg	Philipp	Harsdörffer,	German	poet	(b.	1607)	October	14	–
Francesco	I	d'Este,	Duke	of	Modena,	Italian	noble	(b.	1610)	October	23	–	Thomas	Pride,	Parliamentarian	general	in	the	English	Civil	War	November	4	–	Antoine	Le	Maistre,	French	Jansenist	(b.	1608)	November	6	–	Pierre	du	Ryer,	French	dramatist	(b.	1606)	November	7	–	Maeda	Toshitsune,	Japanese	warlord	(b.	1594)	November	8	–	Witte	de	With,	Dutch
naval	officer	(b.	1599)	November	26	–	Duke	Francis	Henry	of	Saxe-Lauenburg	(b.	1604)	November	29	–	Margrave	Charles	Magnus	of	Baden-Durlach	(b.	1621)	December	6	–	Baltasar	Gracián	y	Morales,	Spanish	writer	(b.	1601)	December	15	–	Carlo	Emanuele	Madruzzo,	Italian	prince-bishop	(b.	1599)	December	20	–	Jean	Jannon,	French	typefounder	(b.
1580)	Date	unknown:	Osoet	Pegua,	Thai	businesswoman	(b.	1615)	^	"killing".	Oxford	Reference.	Retrieved	December	14,	2021.	^	Brems,	Hans	(June	1970).	"Sweden:	From	Great	Power	to	Welfare	State".	Journal	of	Economic	Issues.	4	(2,	3).	Association	for	Evolutionary	Economics:	1–16.	doi:10.1080/00213624.1970.11502941.	JSTOR	4224039.	A	swift	and
brilliantly	conceived	march	from	Holstein	across	the	frozen	Danish	waters	on	Copenhagen,	by	Karl	X	Gustav	in	1658,	finally	wrests	Bohuslin,	Sk'ane,	and	Blekinge	from	Denmark-Norway.	Denmark	no	longer	controls	both	sides	of	Oresund,	and	Swedish	power	is	at	its	peak.	^	"Nicolas	Coustou	|	French	sculptor	|	Britannica".	www.britannica.com.
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2022)	(Learn	how	and	when	to	remove	this	message)	Millennia	2nd	millennium	Centuries	15th	century	16th	century	17th	century	Timelines	15th	century	16th	century	17th	century	State	leaders	15th	century	16th	century	17th	century	Decades	1500s	1510s	1520s	1530s	1540s	1550s	1560s	1570s	1580s	1590s	Categories:	Births	–	Deaths	Establishments	–
Disestablishments	vte	The	world	map	by	the	Italian	Amerigo	Vespucci	(from	whose	name	the	word	America	is	derived)	and	Belgian	Gerardus	Mercator	shows	(besides	the	classical	continents	Europe,	Africa,	and	Asia)	the	Americas	as	America	sive	India	Nova',	New	Guinea,	and	other	islands	of	Southeast	Asia,	as	well	as	a	hypothetical	Arctic	continent	and
a	yet	undetermined	Terra	Australis.[1]The	16th	century	began	with	the	Julian	year	1501	(represented	by	the	Roman	numerals	MDI)	and	ended	with	either	the	Julian	or	the	Gregorian	year	1600	(MDC),	depending	on	the	reckoning	used	(the	Gregorian	calendar	introduced	a	lapse	of	10	days	in	October	1582).[1]	The	Renaissance	in	Italy	and	Europe	saw	the
emergence	of	important	artists,	authors	and	scientists,	and	led	to	the	foundation	of	important	subjects	which	include	accounting	and	political	science.	Copernicus	proposed	the	heliocentric	universe,	which	was	met	with	strong	resistance,	and	Tycho	Brahe	refuted	the	theory	of	celestial	spheres	through	observational	measurement	of	the	1572	appearance
of	a	Milky	Way	supernova.	These	events	directly	challenged	the	long-held	notion	of	an	immutable	universe	supported	by	Ptolemy	and	Aristotle,	and	led	to	major	revolutions	in	astronomy	and	science.	Galileo	Galilei	became	a	champion	of	the	new	sciences,	invented	the	first	thermometer	and	made	substantial	contributions	in	the	fields	of	physics	and
astronomy,	becoming	a	major	figure	in	the	Scientific	Revolution	in	Europe.	Spain	and	Portugal	colonized	large	parts	of	Central	and	South	America,	followed	by	France	and	England	in	Northern	America	and	the	Lesser	Antilles.	The	Portuguese	became	the	masters	of	trade	between	Brazil,	the	coasts	of	Africa,	and	their	possessions	in	the	Indies,	whereas	the
Spanish	came	to	dominate	the	Greater	Antilles,	Mexico,	Peru,	and	opened	trade	across	the	Pacific	Ocean,	linking	the	Americas	with	the	Indies.	English	and	French	privateers	began	to	practice	persistent	theft	of	Spanish	and	Portuguese	treasures.	This	era	of	colonialism	established	mercantilism	as	the	leading	school	of	economic	thought,	where	the
economic	system	was	viewed	as	a	zero-sum	game	in	which	any	gain	by	one	party	required	a	loss	by	another.	The	mercantilist	doctrine	encouraged	the	many	intra-European	wars	of	the	period	and	arguably	fueled	European	expansion	and	imperialism	throughout	the	world	until	the	19th	century	or	early	20th	century.	The	Reformation	in	central	and
northern	Europe	gave	a	major	blow	to	the	authority	of	the	papacy	and	the	Catholic	Church.	In	England,	the	British-Italian	Alberico	Gentili	wrote	the	first	book	on	public	international	law	and	divided	secularism	from	canon	law	and	Catholic	theology.	European	politics	became	dominated	by	religious	conflicts,	with	the	groundwork	for	the	epochal	Thirty
Years'	War	being	laid	towards	the	end	of	the	century.	In	the	Middle	East,	the	Ottoman	Empire	continued	to	expand,	with	the	sultan	taking	the	title	of	caliph,	while	dealing	with	a	resurgent	Persia.	Iran	and	Iraq	were	caught	by	a	major	popularity	of	the	Shia	sect	of	Islam	under	the	rule	of	the	Safavid	dynasty	of	warrior-mystics,	providing	grounds	for	a
Persia	independent	of	the	majority-Sunni	Muslim	world.[2]	In	the	Indian	subcontinent,	following	the	defeat	of	the	Delhi	Sultanate	and	Vijayanagara	Empire,	new	powers	emerged,	the	Sur	Empire	founded	by	Sher	Shah	Suri,	Deccan	sultanates,	Rajput	states,	and	the	Mughal	Empire[3]	by	Emperor	Babur,	a	direct	descendant	of	Timur	and	Genghis	Khan.[4]
His	successors	Humayun	and	Akbar,	enlarged	the	empire	to	include	most	of	South	Asia.	Japan	suffered	a	severe	civil	war	at	this	time,	known	as	the	Sengoku	period,	and	emerged	from	it	as	a	unified	nation	under	Toyotomi	Hideyoshi.	China	was	ruled	by	the	Ming	dynasty,	which	was	becoming	increasingly	isolationist,	coming	into	conflict	with	Japan	over
the	control	of	Korea	as	well	as	Japanese	pirates.	In	Africa,	Christianity	had	begun	to	spread	in	Central	Africa	and	Southern	Africa.	Until	the	Scramble	for	Africa	in	the	late	19th	century,	most	of	Africa	was	left	uncolonized.	For	timelines	of	earlier	events,	see	15th	century	and	Timeline	of	the	Middle	Ages.	Main	article:	1500s	Mona	Lisa,	by	Leonardo	da
Vinci,	c. 1503–1506,	one	of	the	world's	best-known	paintings	1501:	Michelangelo	returns	to	his	native	Florence	to	begin	work	on	the	statue	David.	1501:	Safavid	dynasty	reunifies	Iran	and	rules	over	it	until	1736.	Safavids	adopt	a	Shia	branch	of	Islam.[5]	1501:	First	Battle	of	Cannanore	between	the	Third	Portuguese	Armada	and	Kingdom	of	Cochin	under
João	da	Nova	and	Zamorin	of	Kozhikode's	navy	marks	the	beginning	of	Portuguese	conflicts	in	the	Indian	Ocean.	1502:	First	reported	African	slaves	in	the	New	World	1502:	The	Crimean	Khanate	sacks	Sarai	in	the	Golden	Horde,	ending	its	existence.	1503:	Spain	defeats	France	at	the	Battle	of	Cerignola.	Considered	to	be	the	first	battle	in	history	won	by
gunpowder	small	arms.	1503:	Leonardo	da	Vinci	begins	painting	the	Mona	Lisa	and	completes	it	three	years	later.	1503:	Nostradamus	is	born	on	either	December	14	or	December	21.	1504:	A	period	of	drought,	with	famine	in	all	of	Spain.	1504:	Death	of	Isabella	I	of	Castile;	Joanna	of	Castile	becomes	the	Queen.	1504:	Foundation	of	the	Sultanate	of
Sennar	by	Amara	Dunqas,	in	what	is	modern	Sudan	1505:	Zhengde	Emperor	ascends	the	throne	of	Ming	dynasty.	1505:	Martin	Luther	enters	St.	Augustine's	Monastery	at	Erfurt,	Germany,	on	17	July	and	begins	his	journey	to	instigating	the	Reformation.	1505:	Sultan	Trenggono	builds	the	first	Muslim	kingdom	in	Java,	called	Demak,	in	Indonesia.	Many
other	small	kingdoms	were	established	in	other	islands	to	fight	against	Portuguese.	Each	kingdom	introduced	local	language	as	a	way	of	communication	and	unity.	1506:	Leonardo	da	Vinci	completes	the	Mona	Lisa.	1506:	King	Afonso	I	of	Kongo	wins	the	battle	of	Mbanza	Kongo,	resulting	in	Catholicism	becoming	Kongo's	state	religion.Battle	of	Cerignola:
El	Gran	Capitan	finds	the	corpse	of	Louis	d'Armagnac,	Duke	of	Nemours	1506:	At	least	two	thousand	converted	Jews	are	massacred	in	a	Lisbon	riot,	Portugal.	1506:	Christopher	Columbus	dies	in	Valladolid,	Spain.	1506:	Poland	is	invaded	by	Tatars	from	the	Crimean	Khanate.	1507:	The	first	recorded	epidemic	of	smallpox	in	the	New	World	on	the	island	of
Hispaniola.	It	devastates	the	native	Taíno	population.[6]	1507:	Afonso	de	Albuquerque	conquered	Hormuz	and	Muscat,	among	other	bases	in	the	Persian	Gulf,	taking	control	of	the	region	at	the	entrance	of	the	Gulf.	1508:	The	Christian-Islamic	power	struggle	in	Europe	and	West	Asia	spills	over	into	the	Indian	Ocean	as	Battle	of	Chaul	during	the
Portuguese-Mamluk	War	1508–1512:	Michelangelo	paints	the	Sistine	Chapel	ceiling.	1509:	The	defeat	of	joint	fleet	of	the	Sultan	of	Gujarat,	the	Mamlûk	Burji	Sultanate	of	Egypt,	and	the	Zamorin	of	Calicut	with	support	of	the	Republic	of	Venice	and	the	Ottoman	Empire	in	Battle	of	Diu	marks	the	beginning	of	Portuguese	dominance	of	the	Spice	trade	and



the	Indian	Ocean.	1509:	The	Portuguese	king	sends	Diogo	Lopes	de	Sequeira	to	find	Malacca,	the	eastern	terminus	of	Asian	trade.	After	initially	receiving	Sequeira,	Sultan	Mahmud	Shah	captures	and/or	kills	several	of	his	men	and	attempts	an	assault	on	the	four	Portuguese	ships,	which	escape.[7]	The	Javanese	fleet	is	also	destroyed	in	Malacca.	1509:
Krishnadevaraya	ascends	the	throne	of	Vijayanagara	Empire.	Main	article:	1510s	Afonso	de	Albuquerque	1509–1510:	The	'great	plague'	in	various	parts	of	Tudor	England.[8]	1510:	Afonso	de	Albuquerque	of	Portugal	conquers	Goa	in	India.	1511:	Afonso	de	Albuquerque	of	Portugal	conquers	Malacca,	the	capital	of	the	Sultanate	of	Malacca	in	present-day
Malaysia.	1512:	Copernicus	writes	Commentariolus,	and	proclaims	the	Sun	the	center	of	the	Solar	System.	1512:	The	southern	part	(historical	core)	of	the	Kingdom	of	Navarre	is	invaded	by	Castile	and	Aragon.	1512:	Qutb	Shahi	dynasty,	founded	by	Quli	Qutb	Mulk,	rules	Golconda	Sultanate	until	1687.	1512:	The	first	Portuguese	exploratory	expedition
was	sent	eastward	from	Malacca	(in	present-day	Malaysia)	to	search	for	the	'Spice	Islands'	(Maluku)	led	by	Francisco	Serrão.	Serrão	is	shipwrecked	but	struggles	on	to	Hitu	(northern	Ambon)	and	wins	the	favour	of	the	local	rulers.[9]	1513:	Machiavelli	writes	The	Prince,	a	treatise	about	political	philosophy	1513:	The	Portuguese	mariner	Jorge	Álvares
lands	at	Macau,	China,	during	the	Ming	dynasty.	1513:	Henry	VIII	defeats	the	French	at	the	Battle	of	the	Spurs.	1513:	The	Battle	of	Flodden	Field	in	which	invading	Scots	are	defeated	by	Henry	VIII's	forces.	1513:	Sultan	Selim	I	("The	Grim")	orders	the	massacre	of	Shia	Muslims	in	Anatolia	(present-day	Turkey).	1513:	Vasco	Núñez	de	Balboa,	in	service	of
Spain	arrives	at	the	Pacific	Ocean	(which	he	called	Mar	del	Sur)	across	the	Isthmus	of	Panama.	He	was	the	first	European	to	do	so.	1514:	The	Battle	of	Orsha	halts	Muscovy's	expansion	into	Eastern	Europe.	1514:	Dózsa	rebellion	(peasant	revolt)	in	Hungary.Martin	Luther	initiated	the	Reformation	with	his	Ninety-five	Theses	in	1517.	1514:	The	Battle	of
Chaldiran,	the	Ottoman	Empire	gains	decisive	victory	against	Safavid	dynasty.	1515:	Ascension	of	Francis	I	of	France	as	King	of	France	following	the	death	of	Louis	XII.	1515:	The	Ottoman	Empire	wrests	Eastern	Anatolia	from	the	Safavids	after	the	Battle	of	Chaldiran.	1515:	The	Ottomans	conquer	the	last	beyliks	of	Anatolia,	the	Dulkadirs	and	the
Ramadanids.	1516–1517:	The	Ottomans	defeat	the	Mamluks	and	gain	control	of	Egypt,	Arabia,	and	the	Levant.	1517:	The	Sweating	sickness	epidemic	in	Tudor	England.[10]	1517:	The	Reformation	begins	when	Martin	Luther	posts	his	Ninety-five	Theses	in	Saxony.	1518:	The	Treaty	of	London	was	a	non-aggression	pact	between	the	major	European
nations.	The	signatories	were	Burgundy,	France,	England,	the	Holy	Roman	Empire,	the	Netherlands,	the	Papal	States	and	Spain,	all	of	whom	agreed	not	to	attack	one	another	and	to	come	to	the	aid	of	any	that	were	under	attack.	1518:	Mir	Chakar	Khan	Rind	leaves	Baluchistan	and	settles	in	Punjab.	1518:	Leo	Africanus,	also	known	as	al-Hasan	ibn
Muhammad	al-Wazzan	al-Fasi,	an	Andalusian	Berber	diplomat	who	is	best	known	for	his	book	Descrittione	dell’Africa	(Description	of	Africa),	is	captured	by	Spanish	pirates;	he	is	taken	to	Rome	and	presented	to	Pope	Leo	X.	1518:	The	dancing	plague	of	1518	begins	in	Strasbourg,	lasting	for	about	one	month.	1519:	Leonardo	da	Vinci	dies	of	natural	causes
on	May	2.Europe	at	the	time	of	the	accession	of	Charles	V	in	1519	1519:	Wang	Yangming,	the	Chinese	philosopher	and	governor	of	Jiangxi	province,	describes	his	intent	to	use	the	firepower	of	the	fo-lang-ji,	a	breech-loading	Portuguese	culverin,	in	order	to	suppress	the	rebellion	of	Prince	Zhu	Chenhao.	1519:	Barbary	pirates	led	by	Hayreddin	Barbarossa,
a	Turk	appointed	to	ruling	position	in	Algiers	by	the	Ottoman	Empire,	raid	Provence	and	Toulon	in	southern	France.	1519:	Death	of	Emperor	Maximilian;	Charles	I	of	Austria,	Spain,	and	the	Low	Countries	becomes	Emperor	of	Holy	Roman	Empire	as	Charles	V,	Holy	Roman	Emperor	(ruled	until	1556).	1519–1522:	Spanish	expedition	commanded	by
Magellan	and	Elcano	are	the	first	to	Circumnavigate	the	Earth.	1519–1521:	Hernán	Cortés	leads	the	Spanish	conquest	of	the	Aztec	Empire.	Main	article:	1520s	Ferdinand	Magellan	led	the	first	expedition	that	circumnavigated	the	globe	in	1519–1522.	1520–1566:	The	reign	of	Suleiman	the	Magnificent	marks	the	zenith	of	the	Ottoman	Empire.	1520:	The
first	European	diplomatic	mission	to	Ethiopia,	sent	by	the	Portuguese,	arrives	at	Massawa	9	April,	and	reaches	the	imperial	encampment	of	Emperor	Dawit	II	in	Shewa	9	October.	1520:	Vijayanagara	Empire	forces	under	Krishnadevaraya	defeat	the	Adil	Shahi	under	at	the	Battle	of	Raichur	1520:	Sultan	Ali	Mughayat	Shah	of	Aceh	begins	an	expansionist
campaign	capturing	Daya	on	the	west	Sumatran	coast	(in	present-day	Indonesia),	and	the	pepper	and	gold	producing	lands	on	the	east	coast.	1520:	The	Portuguese	established	a	trading	post	in	the	village	of	Lamakera	on	the	eastern	side	of	Solor	(in	present-day	Indonesia)	as	a	transit	harbour	between	Maluku	and	Malacca.	1521:	Belgrade	(in	present-day
Serbia)	is	captured	by	the	Ottoman	Empire.	1521:	After	building	fortifications	at	Tuen	Mun,	the	Portuguese	attempt	to	invade	Ming	dynasty	China,	but	are	expelled	by	Chinese	naval	forces.	1521:	Philippines	encountered	by	Ferdinand	Magellan.	He	was	later	killed	in	the	Battle	of	Mactan	in	central	Philippines	in	the	same	year.	1521:	Jiajing	Emperor
ascended	the	throne	of	Ming	dynasty,	China.	1521:	November,	Ferdinand	Magellan's	expedition	reaches	Maluku	(in	present-day	Indonesia)	and	after	trade	with	Ternate	returns	to	Europe	with	a	load	of	cloves.	1521:	Pati	Unus	leads	the	invasion	of	Malacca	(in	present-day	Malaysia)	against	the	Portuguese	occupation.	Pati	Unus	was	killed	in	this	battle,	and
was	succeeded	by	his	brother,	sultan	Trenggana.	1522:	Rhodes	falls	to	the	Ottomans	of	Suleiman	the	Magnificent.[11]Sack	of	Rome	of	1527	by	Charles	V's	forces	(painting	by	Johannes	Lingelbach)	1522:	The	Portuguese	ally	themselves	with	the	rulers	of	Ternate	(in	present-day	Indonesia)	and	begin	construction	of	a	fort.[9]	1522:	August,	Luso-Sundanese
Treaty	signed	between	Portugal	and	Sunda	Kingdom	granted	Portuguese	permit	to	build	fortress	in	Sunda	Kelapa.	1523:	Sweden	gains	independence	from	the	Kalmar	Union.	1523:	The	Cacao	bean	is	introduced	to	Spain	by	Hernán	Cortés	1524–1525:	German	Peasants'	War	in	the	Holy	Roman	Empire.	1524:	Giovanni	da	Verrazzano	is	the	first	European	to
explore	the	Atlantic	coast	of	North	America	between	South	Carolina	and	Newfoundland.	1524:	Ismail	I,	the	founder	of	Safavid	dynasty,	dies	and	Tahmasp	I	becomes	king.Gun-wielding	Ottoman	Janissaries	and	defending	Knights	of	Saint	John	at	the	siege	of	Rhodes	in	1522,	from	an	Ottoman	manuscript	1525:	Timurid	Empire	forces	under	Babur	defeat	the
Lodi	dynasty	at	the	First	Battle	of	Panipat,	end	of	the	Delhi	Sultanate.	1525:	German	and	Spanish	forces	defeat	France	at	the	Battle	of	Pavia,	Francis	I	of	France	is	captured.	1526:	The	Ottomans	defeat	the	Kingdom	of	Hungary	at	the	Battle	of	Mohács.	1526:	Mughal	Empire,	founded	by	Babur.	1527:	Sack	of	Rome	with	Pope	Clement	VII	escaping	and	the
Swiss	Guards	defending	the	Vatican	being	killed.	The	sack	of	the	city	of	Rome	considered	the	end	of	the	Italian	Renaissance.	1527:	Protestant	Reformation	begins	in	Sweden.	1527:	The	last	ruler	of	Majapahit	falls	from	power.	This	state	(located	in	present-day	Indonesia)	was	finally	extinguished	at	the	hands	of	the	Demak.	A	large	number	of	courtiers,
artisans,	priests,	and	members	of	the	royalty	moved	east	to	the	island	of	Bali;	however,	the	power	and	the	seat	of	government	transferred	to	Demak	under	the	leadership	of	Pangeran,	later	Sultan	Fatah.	1527:	June	22,	The	Javanese	Prince	Fatahillah	of	the	Cirebon	Sultanate	successfully	defeated	the	Portuguese	armed	forces	at	the	site	of	the	Sunda
Kelapa	Harbor.	The	city	was	then	renamed	Jayakarta,	meaning	"a	glorious	victory."	This	eventful	day	came	to	be	acknowledged	as	Jakarta's	Founding	Anniversary.	1527:	Mughal	Empire	forces	defeat	the	Rajput	led	by	Rana	Sanga	of	Mewar	at	the	Battle	of	Khanwa	1529:	The	Austrians	defeat	the	Ottoman	Empire	at	the	siege	of	Vienna.	1529:	Treaty	of
Zaragoza	defined	the	antimeridian	of	Tordesillas	attributing	the	Moluccas	to	Portugal	and	Philippines	to	Spain.	1529:	Imam	Ahmad	Gurey	defeats	the	Ethiopian	Emperor	Dawit	II	in	the	Battle	of	Shimbra	Kure,	the	opening	clash	of	the	Ethiopian–Adal	War.	Main	article:	1530s	Spanish	conquistadors	with	their	Tlaxcallan	allies	fighting	against	the	Otomies	of
Metztitlan	in	present-day	Mexico,	a	16th-century	codex	1531–1532:	The	Church	of	England	breaks	away	from	the	Catholic	Church	and	recognizes	King	Henry	VIII	as	the	head	of	the	Church.	1531:	The	Inca	Civil	War	is	fought	between	the	two	brothers,	Atahualpa	and	Huáscar.	1532:	Francisco	Pizarro	leads	the	Spanish	conquest	of	the	Inca	Empire.	1532:
Foundation	of	São	Vicente,	the	first	permanent	Portuguese	settlement	in	the	Americas.	1533:	Anne	Boleyn	becomes	Queen	of	England.	1533:	Elizabeth	Tudor	is	born.	1534:	Jacques	Cartier	claims	Canada	for	France.	1534:	The	Ottomans	capture	Baghdad	from	the	Safavids.	1534:	Affair	of	the	Placards,	where	King	Francis	I	becomes	more	active	in
repression	of	French	Protestants.	1535:	The	Münster	Rebellion,	an	attempt	of	radical,	millennialist,	Anabaptists	to	establish	a	theocracy,	ends	in	bloodshed.	1535:	The	Portuguese	in	Ternate	depose	Sultan	Tabariji	(or	Tabarija)	and	send	him	to	Portuguese	Goa	where	he	converts	to	Christianity	and	bequeaths	his	Portuguese	godfather	Jordao	de	Freitas	the
island	of	Ambon.[12]	Hairun	becomes	the	next	sultan.	1536:	Catherine	of	Aragon	dies	in	Kimbolton	Castle,	in	England.Territorial	expansion	of	the	Ottoman	Empire	under	Suleiman	(in	red	and	orange)	1536:	In	England,	Anne	Boleyn	is	beheaded	for	adultery	and	treason.	1536:	Establishment	of	the	Inquisition	in	Portugal.	1536:	Foundation	of	Buenos	Aires
(in	present-day	Argentina)	by	Pedro	de	Mendoza.	1537:	The	Portuguese	establish	Recife	in	Pernambuco,	north-east	of	Brazil.	1537:	William	Tyndale's	partial	translation	of	the	Bible	into	English	is	published,	which	would	eventually	be	incorporated	into	the	King	James	Bible.	1538:	Gonzalo	Jiménez	de	Quesada	founds	Bogotá.	1538:	Spanish–Venetian	fleet
is	defeated	by	the	Ottoman	Turks	at	the	Battle	of	Preveza.	1539:	Hernando	de	Soto	explores	inland	North	America.	Main	article:	1540s	Nicolaus	Copernicus	1540:	The	Society	of	Jesus,	or	the	Jesuits,	is	founded	by	Ignatius	of	Loyola	and	six	companions	with	the	approval	of	Pope	Paul	III.	1540:	Sher	Shah	Suri	founds	the	Suri	dynasty	in	South	Asia,	an
ethnic	Pashtun	(Pathan)	of	the	house	of	Sur,	who	supplanted	the	Mughal	dynasty	as	rulers	of	North	India	during	the	reign	of	the	relatively	ineffectual	second	Mughal	emperor	Humayun.	Sher	Shah	Suri	decisively	defeats	Humayun	in	the	Battle	of	Bilgram	(May	17,	1540).	1541:	Pedro	de	Valdivia	founds	Santiago	in	Chile.	1541:	An	Algerian	military
campaign	by	Charles	V	of	Spain	(Habsburg)	is	unsuccessful.	1541:	Amazon	River	is	encountered	and	explored	by	Francisco	de	Orellana.	1541:	Capture	of	Buda	and	the	absorption	of	the	major	part	of	Hungary	by	the	Ottoman	Empire.	1541:	Sahib	I	Giray	of	Crimea	invades	Russia.	1542:	The	Italian	War	of	1542–1546	War	resumes	between	Francis	I	of
France	and	Emperor	Charles	V.	This	time	Henry	VIII	is	allied	with	the	Emperor,	while	James	V	of	Scotland	and	Sultan	Suleiman	I	are	allied	with	the	French.	1542:	Akbar	The	Great	is	born	in	the	Rajput	Umarkot	Fort	1542:	Spanish	explorer	Ruy	López	de	Villalobos	named	the	island	of	Samar	and	Leyte	Las	Islas	Filipinas	honoring	Philip	II	of	Spain	and
became	the	official	name	of	the	archipelago.	1543:	Ethiopian/Portuguese	troops	defeat	the	Adal	army	led	by	Imam	Ahmad	Gurey	at	the	Battle	of	Wayna	Daga;	Imam	Ahmad	Gurey	is	killed	at	this	battle.	1543:	Copernicus	publishes	his	theory	that	the	Earth	and	the	other	planets	revolve	around	the	Sun	1543:	The	Nanban	trade	period	begins	after
Portuguese	traders	make	contact	with	Japan.	1544:	The	French	defeat	an	Imperial–Spanish	army	at	the	Battle	of	Ceresole.Scenes	of	everyday	life	in	Ming	China,	by	Qiu	Ying	1544:	Battle	of	the	Shirts	in	Scotland.	The	Frasers	and	Macdonalds	of	Clan	Ranald	fight	over	a	disputed	chiefship;	reportedly,	5	Frasers	and	8	Macdonalds	survive.	1545:	Songhai
forces	sack	the	Malian	capital	of	Niani	1545:	The	Council	of	Trent	meets	for	the	first	time	in	Trent	(in	northern	Italy).	1546:	Michelangelo	Buonarroti	is	made	chief	architect	of	St.	Peter's	Basilica.	1546:	Francis	Xavier	works	among	the	peoples	of	Ambon,	Ternate	and	Morotai	(Moro)	laying	the	foundations	for	a	permanent	mission.	(to	1547)	1547:	Henry
VIII	dies	in	the	Palace	of	Whitehall	on	28	January	at	the	age	of	55.	1547:	Francis	I	dies	in	the	Château	de	Rambouillet	on	31	March	at	the	age	of	52.	1547:	Edward	VI	becomes	King	of	England	and	Ireland	on	28	January	and	is	crowned	on	20	February	at	the	age	of	9.	1547:	Emperor	Charles	V	decisively	dismantles	the	Schmalkaldic	League	at	the	Battle	of
Mühlberg.	1547:	Grand	Prince	Ivan	the	Terrible	is	crowned	tsar	of	(All)	Russia,	thenceforth	becoming	the	first	Russian	tsar.	1548:	Battle	of	Uedahara:	Firearms	are	used	for	the	first	time	on	the	battlefield	in	Japan,	and	Takeda	Shingen	is	defeated	by	Murakami	Yoshikiyo.	1548:	Askia	Daoud,	who	reigned	from	1548	to	1583,	establishes	public	libraries	in
Timbuktu	(in	present-day	Mali).	1548:	The	Ming	dynasty	government	of	China	issues	a	decree	banning	all	foreign	trade	and	closes	down	all	seaports	along	the	coast;	these	Hai	jin	laws	came	during	the	Wokou	wars	with	Japanese	pirates.	1549:	Tomé	de	Sousa	establishes	Salvador	in	Bahia,	north-east	of	Brazil.	1549:	Arya	Penangsang	with	the	support	of
his	teacher,	Sunan	Kudus,	avenges	the	death	of	Raden	Kikin	by	sending	an	envoy	named	Rangkud	to	kill	Sunan	Prawoto	by	Keris	Kyai	Satan	Kober	(in	present-day	Indonesia).	Main	article:	1550s	The	Islamic	gunpowder	empires:	Mughal	Army	artillerymen	during	the	reign	of	Jalaluddin	Akbar	1550:	The	architect	Mimar	Sinan	builds	the	Süleymaniye
Mosque	in	Istanbul.	1550:	Mongols	led	by	Altan	Khan	invade	China	and	besiege	Beijing.	1550–1551:	Valladolid	debate	concerning	the	human	rights	of	the	Indigenous	people	of	the	Americas.	1551:	Fifth	outbreak	of	sweating	sickness	in	England.	John	Caius	of	Shrewsbury	writes	the	first	full	contemporary	account	of	the	symptoms	of	the	disease.	1551:
North	African	pirates	enslave	the	entire	population	of	the	Maltese	island	Gozo,	between	5,000	and	6,000,	sending	them	to	Libya.	1552:	Russia	conquers	the	Khanate	of	Kazan	in	central	Asia.	1552:	Jesuit	China	Mission,	Francis	Xavier	dies.	1553:	Mary	Tudor	becomes	the	first	queen	regnant	of	England	and	restores	the	Church	of	England	under	Papal
authority.	1553:	The	Portuguese	found	a	settlement	at	Macau.	1554:	Missionaries	José	de	Anchieta	and	Manuel	da	Nóbrega	establishes	São	Paulo,	southeast	Brazil.	1554:	Princess	Elizabeth	is	imprisoned	in	the	Tower	of	London	upon	the	orders	of	Mary	I	for	suspicion	of	being	involved	in	the	Wyatt	rebellion.	1555:	The	Muscovy	Company	is	the	first	major
English	joint	stock	trading	company.	1556:	Publication	in	Venice	of	Delle	Navigiationi	et	Viaggi	(terzo	volume)	by	Giovanni	Battista	Ramusio,	secretary	of	Council	of	Ten,	with	plan	La	Terra	de	Hochelaga,	an	illustration	of	the	Hochelaga.[13]	1556:	The	Shaanxi	earthquake	in	China	is	history's	deadliest	known	earthquake	during	the	Ming	dynasty.	1556:
Georgius	Agricola,	the	"Father	of	Mineralogy",	publishes	his	De	re	metallica.	1556:	Akbar	defeats	Hemu	at	the	Second	battle	of	Panipat.	1556:	Russia	conquers	the	Astrakhan	Khanate.	1556–1605:	During	his	reign,	Akbar	expands	the	Mughal	Empire	in	a	series	of	conquests	(in	the	Indian	subcontinent).Political	map	of	the	world	in	1556	1556:	Mir	Chakar
Khan	Rind	captures	Delhi	with	Humayun.	1556:	Pomponio	Algerio,	radical	theologian,	is	executed	by	boiling	in	oil	as	part	of	the	Roman	Inquisition.	1557:	Habsburg	Spain	declares	bankruptcy.	Philip	II	of	Spain	had	to	declare	four	state	bankruptcies	in	1557,	1560,	1575	and	1596.	1557:	The	Portuguese	settle	in	Macau	(on	the	western	side	of	the	Pearl
River	Delta	across	from	present-day	Hong	Kong).	1557:	The	Ottomans	capture	Massawa,	all	but	isolating	Ethiopia	from	the	rest	of	the	world.	1558:	Elizabeth	Tudor	becomes	Queen	Elizabeth	I	at	age	25.	1558–1603:	The	Elizabethan	era	is	considered	the	height	of	the	English	Renaissance.	1558–1583:	Livonian	War	between	Poland,	Grand	Principality	of
Lithuania,	Sweden,	Denmark	and	Russia.	1558:	After	200	years,	the	Kingdom	of	England	loses	Calais	to	France.	1559:	With	the	Peace	of	Cateau	Cambrésis,	the	Italian	Wars	conclude.	1559:	Sultan	Hairun	of	Ternate	(in	present-day	Indonesia)	protests	the	Portuguese's	Christianisation	activities	in	his	lands.	Hostilities	between	Ternate	and	the	Portuguese.
Main	article:	1560s	The	Mughal	Emperor	Akbar	shoots	the	Rajput	warrior	Jaimal	during	the	Siege	of	Chittorgarh	in	1567	1560:	Ottoman	navy	defeats	the	Spanish	fleet	at	the	Battle	of	Djerba.	1560:	Elizabeth	Bathory	is	born	in	Nyirbator,	Hungary.	1560:	By	winning	the	Battle	of	Okehazama,	Oda	Nobunaga	becomes	one	of	the	pre-eminent	warlords	of
Japan.	1560:	Jeanne	d'Albret	declares	Calvinism	the	official	religion	of	Navarre.	1560:	Lazarus	Church,	Macau	1561:	Sir	Francis	Bacon	is	born	in	London.	1561:	The	fourth	battle	of	Kawanakajima	between	the	Uesugi	and	Takeda	at	Hachimanbara	takes	place.	1561:	Guido	de	Bres	draws	up	the	Belgic	Confession	of	Protestant	faith.	1562:	Mughal	emperor
Akbar	reconciles	the	Muslim	and	Hindu	factions	by	marrying	into	the	powerful	Rajput	Hindu	caste.	1562–1598:	French	Wars	of	Religion	between	Catholics	and	Huguenots.	1562:	Massacre	of	Wassy	and	Battle	of	Dreux	in	the	French	Wars	of	Religion.	1562:	Portuguese	Dominican	priests	build	a	palm-trunk	fortress	which	Javanese	Muslims	burned	down
the	following	year.	The	fort	was	rebuilt	from	more	durable	materials	and	the	Dominicans	commenced	the	Christianisation	of	the	local	population.[12]	1563:	Plague	outbreak	claimed	80,000	people	in	Elizabethan	England.	In	London	alone,	over	20,000	people	died	of	the	disease.	1564:	Galileo	Galilei	born	on	February	15	1564:	William	Shakespeare
baptized	26	April	1565:	Deccan	sultanates	defeat	the	Vijayanagara	Empire	at	the	Battle	of	Talikota.	1565:	Mir	Chakar	Khan	Rind	dies	at	aged	97.	1565:	Estácio	de	Sá	establishes	Rio	de	Janeiro	in	Brazil.	1565:	The	Hospitallers,	a	Crusading	Order,	defeat	the	Ottoman	Empire	at	the	siege	of	Malta	(1565).	1565:	Miguel	López	de	Legazpi	establishes	in	Cebu
the	first	Spanish	settlement	in	the	Philippines	starting	a	period	of	Spanish	colonization	that	would	last	over	three	hundred	years.	1565:	Spanish	navigator	Andres	de	Urdaneta	discovers	the	maritime	route	from	Asia	to	the	Americas	across	the	Pacific	Ocean,	also	known	as	the	tornaviaje.	1565:	Royal	Exchange	is	founded	by	Thomas	Gresham.	1566:
Suleiman	the	Magnificent,	ruler	of	the	Ottoman	Empire,	dies	on	September	7,	during	the	battle	of	Szigetvar.Siege	of	Valenciennes	during	the	Dutch	War	of	Independence	in	1567	1566–1648:	Eighty	Years'	War	between	Spain	and	the	Netherlands.	1566:	Da	le	Balle	Contrade	d'Oriente,	composed	by	Cipriano	de	Rore.	1567:	After	45	years'	reign,	Jiajing
Emperor	died	in	the	Forbidden	City,	Longqing	Emperor	ascended	the	throne	of	Ming	dynasty.	1567:	Mary,	Queen	of	Scots,	is	imprisoned	by	Elizabeth	I.	1568:	The	Transylvanian	Diet,	under	the	patronage	of	the	prince	John	Sigismund	Zápolya,	the	former	king	of	Hungary,	inspired	by	the	teachings	of	Ferenc	Dávid,	the	founder	of	the	Unitarian	Church	of
Transylvania,	promulgates	the	Edict	of	Torda,	the	first	law	of	freedom	of	religion	and	of	conscience	in	the	World.	1568–1571:	Morisco	Revolt	in	Spain.	1568–1600:	The	Azuchi-Momoyama	period	in	Japan.	1568:	Hadiwijaya	sent	his	adopted	son	and	son	in-law	Sutawijaya,	who	would	later	become	the	first	ruler	of	the	Mataram	dynasty	of	Indonesia,	to	kill
Arya	Penangsang.	1569:	Rising	of	the	North	in	England.	1569:	Mercator	1569	world	map	published	by	Gerardus	Mercator.	1569:	The	Polish–Lithuanian	Commonwealth	is	created	with	the	Union	of	Lublin	which	lasts	until	1795.	1569:	Peace	treaty	signed	by	Sultan	Hairun	of	Ternate	and	Governor	Lopez	De	Mesquita	of	Portugal.	Main	article:	1570s	The
Battle	of	Lepanto	1570:	Ivan	the	Terrible,	tsar	of	Russia,	orders	the	massacre	of	inhabitants	of	Novgorod.	1570:	Pope	Pius	V	issues	Regnans	in	Excelsis,	a	papal	bull	excommunicating	all	who	obeyed	Elizabeth	I	and	calling	on	all	Catholics	to	rebel	against	her.	1570:	Sultan	Hairun	of	Ternate	(in	present-day	Indonesia)	is	killed	by	the	Portuguese.[12]
Babullah	becomes	the	next	Sultan.	1570:	20,000	inhabitants	of	Nicosia	in	Cyprus	were	massacred	and	every	church,	public	building,	and	palace	was	looted.	Cyprus	fell	to	the	Ottoman	Turks	the	following	year.	1571:	Pope	Pius	V	completes	the	Holy	League	as	a	united	front	against	the	Ottoman	Turks,	responding	to	the	fall	of	Cyprus	to	the	Ottomans.	1571:
The	Spanish-led	Holy	League	navy	destroys	the	Ottoman	Empire	navy	at	the	Battle	of	Lepanto.	1571:	Crimean	Tatars	attack	and	sack	Moscow,	burning	everything	but	the	Kremlin.	1571:	American	Indians	kill	Spanish	missionaries	in	what	would	later	be	Jamestown,	Virginia.	1571:	Spanish	conquistador	Miguel	López	de	Legazpi	establishes	Manila,
Philippines	as	the	capital	of	the	Spanish	East	Indies.	1572:	Brielle	is	taken	from	Habsburg	Spain	by	Protestant	Watergeuzen	in	the	Capture	of	Brielle,	in	the	Eighty	Years'	War.	1572:	Spanish	conquistadores	apprehend	the	last	Inca	leader	Tupak	Amaru	at	Vilcabamba,	Peru,	and	execute	him	in	Cuzco.	1572:	Jeanne	d'Albret	dies	aged	43	and	is	succeeded	by
Henry	of	Navarre.	1572:	Catherine	de'	Medici	instigates	the	St.	Bartholomew's	Day	massacre	which	takes	the	lives	of	Protestant	leader	Gaspard	de	Coligny	and	thousands	of	Huguenots.	The	violence	spreads	from	Paris	to	other	cities	and	the	countryside.	1572:	First	edition	of	the	epic	The	Lusiads	of	Luís	Vaz	de	Camões,	three	years	after	the	author
returned	from	the	East.[14]	1572:	The	9	years	old	Taizi,	Zhu	Yijun	ascended	the	throne	of	Ming	dynasty,	known	as	Wanli	Emperor.	1573:	After	heavy	losses	on	both	sides	the	siege	of	Haarlem	ends	in	a	Spanish	victory.St.	Bartholomew's	Day	massacre	of	French	Protestants	1574:	in	the	Eighty	Years'	War	the	capital	of	Zeeland,	Middelburg	declares	for	the
Protestants.	1574:	After	a	siege	of	4	months	the	siege	of	Leiden	ends	in	a	comprehensive	Dutch	rebel	victory.	1575:	Oda	Nobunaga	finally	captures	Nagashima	fortress.	1575:	Following	a	five-year	war,	the	Ternateans	under	Sultan	Babullah	defeated	the	Portuguese.	1576:	Tahmasp	I,	Safavid	shah,	dies.	1576:	The	Battle	of	Haldighati	is	fought	between	the
ruler	of	Mewar,	Maharana	Pratap	and	the	Mughal	Empire's	forces	under	Emperor	Akbar	led	by	Raja	Man	Singh.	1576:	Sack	of	Antwerp	by	badly	paid	Spanish	soldiers.	1577–1580:	Francis	Drake	circles	the	world.	1577:	Ki	Ageng	Pemanahan	built	his	palace	in	Pasargede	or	Kotagede.	1578:	King	Sebastian	of	Portugal	is	killed	at	the	Battle	of	Alcazarquivir.
1578:	The	Portuguese	establish	a	fort	on	Tidore	but	the	main	centre	for	Portuguese	activities	in	Maluku	becomes	Ambon.[12]	1578:	Sonam	Gyatso	is	conferred	the	title	of	Dalai	Lama	by	Tumed	Mongol	ruler,	Altan	Khan.	Recognised	as	the	reincarnation	of	two	previous	Lamas,	Sonam	Gyatso	becomes	the	third	Dalai	Lama	in	the	lineage.[15]	1578:
Governor-General	Francisco	de	Sande	officially	declared	war	against	Brunei	in	1578,	starting	the	Castilian	War	of	1578.	1579:	The	Union	of	Utrecht	unifies	the	northern	Netherlands,	a	foundation	for	the	later	Dutch	Republic.	1579:	The	Union	of	Arras	unifies	the	southern	Netherlands,	a	foundation	for	the	later	states	of	the	Spanish	Netherlands,	the
Austrian	Netherlands	and	Belgium.The	Irish	Gaelic	chieftain's	feast,	from	The	Image	of	Ireland	1579:	The	British	navigator	Sir	Francis	Drake	passes	through	Maluku	and	transit	in	Ternate	on	his	circumnavigation	of	the	world.	The	Portuguese	establish	a	fort	on	Tidore	but	the	main	centre	for	Portuguese	activities	in	Maluku	becomes	Ambon.[16]	Main
article:	1580s	The	fall	of	Spanish	Armada	1580:	Drake's	royal	reception	after	his	attacks	on	Spanish	possessions	influences	Philip	II	of	Spain	to	build	up	the	Spanish	Armada.	English	ships	in	Spanish	harbours	are	impounded.	1580:	Spain	unifies	with	Portugal	under	Philip	II.	The	struggle	for	the	throne	of	Portugal	ends	the	Portuguese	Empire.	The	Spanish
and	Portuguese	crowns	are	united	for	60	years,	i.e.	until	1640.	1580–1587:	Nagasaki	comes	under	control	of	the	Jesuits.	1581:	Dutch	Act	of	Abjuration,	declaring	abjuring	allegiance	to	Philip	II	of	Spain.	1581:	Bayinnaung	dies	at	the	age	of	65.	1582:	Oda	Nobunaga	commits	seppuku	during	the	Honnō-ji	Incident	coup	by	his	general,	Akechi	Mitsuhide.
1582:	Pope	Gregory	XIII	issues	the	Gregorian	calendar.	The	last	day	of	the	Julian	calendar	was	Thursday,	4	October	1582	and	this	was	followed	by	the	first	day	of	the	Gregorian	calendar,	Friday,	15	October	1582	1582:	Yermak	Timofeyevich	conquers	the	Siberia	Khanate	on	behalf	of	the	Stroganovs.	1583:	Denmark	builds	the	world's	first	theme	park,
Bakken.	1583:	Death	of	Sultan	Babullah	of	Ternate.	1584–1585:	After	the	siege	of	Antwerp,	many	of	its	merchants	flee	to	Amsterdam.	According	to	Luc-Normand	Tellier,	"At	its	peak,	between	1510	and	1557,	Antwerp	concentrated	about	40%	of	the	world	trade...It	is	estimated	that	the	port	of	Antwerp	was	earning	the	Spanish	crown	seven	times	more
revenues	than	the	Americas."[17]	1584:	Ki	Ageng	Pemanahan	died.	Sultan	Pajang	raised	Sutawijaya,	son	of	Ki	Ageng	Pemanahan	as	the	new	ruler	in	Mataram,	titled	"Loring	Ngabehi	Market"	(because	of	his	home	in	the	north	of	the	market).	1585:	Akbar	annexes	Kashmir	and	adds	it	to	the	Kabul	SubahPortuguese	fusta	in	India	from	a	book	by	Jan	Huygen
van	Linschoten	1585:	Colony	at	Roanoke	founded	in	North	America.	1585–1604:	The	Anglo-Spanish	War	is	fought	on	both	sides	of	the	Atlantic.	1587:	Mary,	Queen	of	Scots	is	executed	by	Elizabeth	I.	1587:	The	reign	of	Abbas	I	marks	the	zenith	of	the	Safavid	dynasty.	1587:	Troops	that	would	invade	Pajang	Mataram	Sultanate	storm	ravaged	the	eruption	of
Mount	Merapi.	Sutawijaya	and	his	men	survived.	1588:	Mataram	into	the	kingdom	with	Sutawijaya	as	Sultan,	titled	"Senapati	Ingalaga	Sayidin	Panatagama"	means	the	warlord	and	cleric	Manager	Religious	Life.	1588:	England	repulses	the	Spanish	Armada.	1589:	Spain	repulses	the	English	Armada.	1589:	Catherine	de'	Medici	dies	at	aged	69.	Main
articles:	1590s	and	1600s	Abu'l-Fazl	ibn	Mubarak	presenting	Akbarnama	to	Mughal	Azam	Akbar,	Mughal	miniature	1590:	Siege	of	Odawara:	the	Go-Hojo	clan	surrender	to	Toyotomi	Hideyoshi,	and	Japan	is	unified.	1591:	Gazi	Giray	leads	a	huge	Tatar	expedition	against	Moscow.	1591:	In	Mali,	Moroccan	forces	of	the	Sultan	Ahmad	al-Mansur	led	by	Judar
Pasha	defeat	the	Songhai	Empire	at	the	Battle	of	Tondibi.	1592–1593:	John	Stow	reports	10,675	plague	deaths	in	London,	a	city	of	approximately	200,000	people.	1592–1598:	Korea,	with	the	help	of	Ming	dynasty	China,	repels	two	Japanese	invasions.	1593–1606:	The	Long	War	between	the	Habsburg	monarchy	and	the	Ottoman	Turks.	1594:	St.	Paul's
College,	Macau,	founded	by	Alessandro	Valignano.	1595:	First	Dutch	expedition	to	Indonesia	sets	sail	for	the	East	Indies	with	two	hundred	and	forty-nine	men	and	sixty-four	cannons	led	by	Cornelis	de	Houtman.[18]	1596:	Birth	of	René	Descartes.	1596:	June,	de	Houtman's	expedition	reaches	Banten	the	main	pepper	port	of	West	Java	where	they	clash
with	both	the	Portuguese	and	Indonesians.	It	then	sails	east	along	the	north	coast	of	Java	losing	twelve	crew	to	a	Javanese	attack	at	Sidayu	and	killing	a	local	ruler	in	Madura.[18]	1597:	Romeo	and	Juliet	is	published.	1597:	Cornelis	de	Houtman's	expedition	returns	to	the	Netherlands	with	enough	spices	to	make	a	considerable	profit.[18]	1598:	The	Edict
of	Nantes	ends	the	French	Wars	of	Religion.	1598:	Abbas	I	moves	Safavids	capital	from	Qazvin	to	Isfahan	in	1598.	1598–1613:	Russia	descends	into	anarchy	during	the	Time	of	Troubles.	1598:	The	Portuguese	require	an	armada	of	90	ships	to	put	down	a	Solorese	uprising.[12]	(to	1599)	1598:	More	Dutch	fleets	leave	for	Indonesia	and	most	are	profitable.
[18]Edo	period	screen	depicting	the	Battle	of	Sekigahara	1598:	The	province	of	Santa	Fe	de	Nuevo	México	is	established	in	Northern	New	Spain.	The	region	would	later	become	a	territory	of	Mexico,	the	New	Mexico	Territory	in	the	United	States,	and	the	US	State	of	New	Mexico.	1598:	Death	of	Toyotomi	Hideyoshi,	known	as	the	unifier	of	Japan.	1599:
The	Mali	Empire	is	defeated	at	the	Battle	of	Jenné.	1599:	The	van	Neck	expedition	returns	to	Europe.	The	expedition	makes	a	400	per	cent	profit.[18]	(to	1600)	1599:	March,	Leaving	Europe	the	previous	year,	a	fleet	of	eight	ships	under	Jacob	van	Neck	was	the	first	Dutch	fleet	to	reach	the	‘Spice	Islands’	of	Maluku.[18]	1600:	Giordano	Bruno	is	burned	at
the	stake	for	heresy	in	Rome.Siege	of	Fiľakovo	castle	during	the	Long	Turkish	War	1600:	Battle	of	Sekigahara	in	Japan.	End	of	the	Warring	States	period	and	beginning	of	the	Edo	period.	1600:	The	Portuguese	win	a	major	naval	battle	in	the	bay	of	Ambon.[19]	Later	in	the	year,	the	Dutch	join	forces	with	the	local	Hituese	in	an	anti-Portuguese	alliance,	in
return	for	which	the	Dutch	would	have	the	sole	right	to	purchase	spices	from	Hitu.[19]	1600:	Elizabeth	I	grants	a	charter	to	the	British	East	India	Company	beginning	the	English	advance	in	Asia.	1600:	Michael	the	Brave	unifies	the	three	principalities:	Wallachia,	Moldavia	and	Transylvania	after	the	Battle	of	Șelimbăr	from	1599.	For	later	events,	see
Timeline	of	the	17th	century.	Polybius'	The	Histories	translated	into	Italian,	English,	German	and	French.[20]	Mississippian	culture	disappears.	Medallion	rug,	variant	Star	Ushak	style,	Anatolia	(modern	Turkey),	is	made.	It	is	now	kept	at	the	Saint	Louis	Art	Museum.	Hernan	Cortes	(1485–1547)	Henry	VIII,	(1491–1547)	King	of	England	and	Ireland	Don
Fernando	Álvarez	de	Toledo	(1507–1582)	Suleiman	the	Magnificent,	Sultan	of	the	Ottoman	Empire	(1520–1566)	Ivan	IV	the	Terrible	(1530–1584)	Oda	Nobunaga	(1534–1582)	Sir	Francis	Drake	(c.	1540	–	1596)	Alberico	Gentili,	(1552–1608)	the	Father	of	international	law	Philip	II	of	Spain,	King	of	Spain	(1556–1598)	Akbar	the	Great,	Mughal	emperor
(1556–1605)	Related	article:	List	of	16th	century	inventions.	The	Columbian	Exchange	introduces	many	plants,	animals	and	diseases	to	the	Old	and	New	Worlds.	Introduction	of	the	spinning	wheel	revolutionizes	textile	production	in	Europe.	The	letter	J	is	introduced	into	the	English	alphabet.	1500:	First	portable	watch	is	created	by	Peter	Henlein	of
Germany.The	Iberian	Union	in	1598,	under	Philip	II,	King	of	Spain	and	Portugal	1513:	Juan	Ponce	de	León	sights	Florida	and	Vasco	Núñez	de	Balboa	sights	the	eastern	edge	of	the	Pacific	Ocean.	1519–1522:	Ferdinand	Magellan	and	Juan	Sebastián	Elcano	lead	the	first	circumnavigation	of	the	world.	1519–1540:	In	America,	Hernando	de	Soto	expeditions
map	the	Gulf	of	Mexico	coastline	and	bays.	1525:	Modern	square	root	symbol	(√)	1540:	Francisco	Vásquez	de	Coronado	sights	the	Grand	Canyon.	1541–42:	Francisco	de	Orellana	sails	the	length	of	the	Amazon	River.	1542–43:	Firearms	are	introduced	into	Japan	by	the	Portuguese.	1543:	Copernicus	publishes	his	theory	that	the	Earth	and	the	other	planets
revolve	around	the	Sun	1545:	Theory	of	complex	numbers	is	first	developed	by	Gerolamo	Cardano	of	Italy.	1558:	Camera	obscura	is	first	used	in	Europe	by	Giambattista	della	Porta	of	Italy.	1559–1562:	Spanish	settlements	in	Alabama/Florida	and	Georgia	confirm	dangers	of	hurricanes	and	local	native	warring	tribes.	1565:	Spanish	settlers	outside	New
Spain	(Mexico)	colonize	Florida's	coastline	at	St.	Augustine.	1565:	Invention	of	the	graphite	pencil	(in	a	wooden	holder)	by	Conrad	Gesner.	Modernized	in	1812.	1568:	Gerardus	Mercator	creates	the	first	Mercator	projection	map.	1572:	Supernova	SN	1572	is	observed	by	Tycho	Brahe	in	the	Milky	Way.	1582:	Gregorian	calendar	is	introduced	in	Europe	by
Pope	Gregory	XIII	and	adopted	by	Catholic	countries.	c.	1583:	Galileo	Galilei	of	Pisa,	Italy	identifies	the	constant	swing	of	a	pendulum,	leading	to	development	of	reliable	timekeepers.	1585:	earliest	known	reference	to	the	'sailing	carriage'	in	China.	1589:	William	Lee	invents	the	stocking	frame.	1591:	First	flush	toilet	is	introduced	by	Sir	John	Harrington
of	England,	the	design	published	under	the	title	'The	Metamorphosis	of	Ajax'.	1593:	Galileo	Galilei	invents	a	thermometer.	1596:	William	Barents	discovers	Spitsbergen.	1597:	Opera	in	Florence	by	Jacopo	Peri.	Entertainment	in	the	16th	century	^	a	b	Modern	reference	works	on	the	period	tend	to	follow	the	introduction	of	the	Gregorian	calendar	for	the
sake	of	clarity;	thus	NASA's	lunar	eclipse	catalogue	states	"The	Gregorian	calendar	is	used	for	all	dates	from	1582	Oct	15	onwards.	Before	that	date,	the	Julian	calendar	is	used."	For	dates	after	15	October	1582,	care	must	be	taken	to	avoid	confusion	of	the	two	styles.	^	de	Vries,	Jan	(14	September	2009).	"The	limits	of	globalization	in	the	early	modern
world".	The	Economic	History	Review.	63	(3):	710–733.	CiteSeerX	10.1.1.186.2862.	doi:10.1111/j.1468-0289.2009.00497.x.	JSTOR	40929823.	S2CID	219969360.	SSRN	1635517.	^	Singh,	Sarina;	Lindsay	Brown;	Paul	Clammer;	Rodney	Cocks;	John	Mock	(2008).	Pakistan	&	the	Karakoram	Highway.	Vol.	7,	illustrated.	Lonely	Planet.	p.	137.	ISBN	978-1-
74104-542-0.	Retrieved	23	August	2010.	^	Babur	(2006).	Babur	Nama.	Penguin	Books.	p.	vii.	ISBN	978-0-14-400149-1.	^	"16th	Century	Timeline	(1501	to	1600)".	fsmitha.com.	Archived	from	the	original	on	February	3,	2009.	^	"History	of	Smallpox	–	Smallpox	Through	the	Ages"	Archived	2019-09-24	at	the	Wayback	Machine.	Texas	Department	of	State
Health	Services.	^	Ricklefs	(1991),	p.23	^	"A	LIST	OF	NATIONAL	EPIDEMICS	OF	PLAGUE	IN	ENGLAND	1348–1665".	Archived	from	the	original	on	2009-05-08.	Retrieved	2009-04-25.	^	a	b	Ricklefs	(1991),	page	24	^	The	Sweating	Sickness.	Story	of	London..	Accessed	2009-04-25.	Archived	2009-05-03.	^	Sandra	Arlinghaus.	"Life	Span	of	Suleiman	the
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acids	and	detergents	are	generally	alkyl	benzene	sulfonates.	What	are	Soaps	and	Detergents?	Soaps	Soaps	are	potassium	or	sodium	salts	of	a	carboxylic	acid	having	a	long	aliphatic	chain	attached	to	it.	They	are	surfactants	(compounds	that	reduce	the	surface	tension	between	a	liquid	and	another	substance)	and	therefore	help	in	the	emulsification	of	oils
in	water.	Soaps	are	generally	prepared	via	the	saponification	of	fats	and	oils.	The	carboxylate	end	of	the	soap	molecule	is	hydrophilic	whereas	the	hydrocarbon	tail	is	hydrophobic.	Detergents	Detergents	are	the	potassium	or	sodium	salts	of	a	long	alkyl	chain	ending	with	a	sulfonate	group.	They	are	soluble	in	hard	water.	This	solubility	is	attributed	to	the
fact	that	the	sulfonate	group	does	not	attach	itself	to	the	ions	present	in	hard	water.	Commonly,	anionic	detergents	such	as	alkyl	benzene	sulfonates	are	used	for	domestic	purposes.	Recommended	Videos	on	Soaps	and	Detergents	Difference	between	Soap	and	Detergent	The	key	differences	between	soaps	and	detergents	are	tabulated	below.	Difference
Between	Soap	and	Detergent	Soaps	Detergents	Consist	of	a	‘-COONa’	group	attached	to	a	fatty	acid	having	a	long	alkyl	chain.	Consist	of	a	‘-SO3Na’	group	attached	to	a	long	alkyl	chain.	They	are	not	effective	in	hard	water	and	saline	water	They	do	not	lose	their	effectiveness	in	hard	water	and	saline	water.	Soaps	are	completely	biodegradable	Detergents
containing	a	branched	hydrocarbon	chain	are	non-biodegradable	They	have	a	tendency	to	form	scum	in	a	hard	water	environment.	These	compounds	do	not	form	scum.	They	are	derived	from	natural	sources	such	as	vegetable	oils	and	animal	fats.	Detergents	are	synthetic	derivatives.	Soaps	are	environment-friendly	products	since	they	are	biodegradable.
These	compounds	can	form	a	thick	foam	that	causes	the	death	of	aquatic	life.	Examples	of	soaps:	sodium	palmitate	and	sodium	stearate.	Examples	of	detergents:	deoxycholic	acid	and	sodium	lauryl	sulfate.	Preparation	of	Soap	The	most	commonly	used	soap	making	process	is	the	saponification	of	oils	and	fats.	This	process	involves	heating	oils	and	fats
reacting	them	with	a	liquid	alkali	to	produce	soap	plus	water	plus	glycerine.	Saponification	The	other	soap	making	process	is	the	neutralization	of	fatty	acids	with	an	alkali.	Oils	and	fats	are	hydrolyzed	with	high-pressure	steam	to	yield	glycerine	and	crude	fatty	acids.	Saponification	The	fatty	acids	are	later	purified	by	the	method	of	distillation	and
neutralized	with	an	alkali	to	produce	water	and	soap.	Preparation	of	Soap	Alkali	like	sodium	hydroxide	produces	sodium	soap	which	is	hard.	Potassium	soaps	are	soft.	They	are	used	in	shaving	creams	and	some	liquid	hand	soaps.	The	carboxylate	end	of	the	soap	molecule	is	a	hydrophilic	end.	The	grease	and	oil	attract	the	hydrocarbon	chain	and	repel
water.	This	is	known	as	the	hydrophobic	end.	How	do	Soaps	and	Detergents	Clean	out	Dirt?	Cleaning	a	soiled	surface	is	a	four-step	process.	In	the	first	step,	the	surface	to	be	cleaned	is	made	wet	with	water.	In	the	second	step,	soap	or	detergent	is	applied	to	the	surface	to	be	absorbed.	Soaps	and	detergents	are	also	called	surface-active	agents,	or
surfactants.	Surface	active	molecules	present	in	soaps	and	detergents	dissolve	in	water.	This	solution	serves	to	loosen	surface	tension	or	the	force	that	holds	together	molecules	on	a	surface	or	on	cloth.	When	this	happens,	it	helps	water	to	spread	easily	over	a	surface	or	soak	into	clothes.	In	the	third	step,	when	clothes	are	rubbed	together,	either	by	hand
or	in	a	washing	machine,	dirt	particles	are	broken	up	as	surface-active	molecules	work	to	separate	the	dirt	from	clothes	and	deposit	them	in	the	water.	In	the	fourth	and	final	step	of	the	cleaning	process,	the	separated	dirt	is	prevented	from	going	and	re-depositing	on	the	surface	of	clean	clothes.	Dirt	particles	are	coated	with	soap	and	detergent
molecules.	This	keeps	them	suspended	in	water	until	the	dirt	is	washed	away	with	rinsing.	Soaps	are	surfactants	which	means	they	dissolve	and	can	clean	in	water	and	oils.	Soapmaking	involves	reacting	fats/oils	with	a	solid	base	of	hydroxide,	to	form	glycerin	and	soap	(fatty	acid	salts).	The	fat/oil	molecules	(triglycerides)	consist	of	glycerin	that	is
chemically	bound	to	three	fatty	acids.	Soaps	are	fatty	acid	salts	which	are	water-soluble	sodium	or	potassium.	Soaps	are	made	from	fats	and	oils,	or	their	fatty	acids,	by	chemically	treating	them	with	a	heavy	alkali.	So,	Salts	are	soaps	and	detergents.	Because	of	this,	they	have	very	simple	properties	in	them	and	can	be	regarded	as	simple	salts.	Soaps	are
the	sodium	salts	of	carboxylic	acids	in	long	chains.	Sodium	salts	of	long-chain	benzene	sulphonic	acids	are	detergents.	Soaps	are	biodegradable	while	some	of	the	detergents	can	not	be	biodegraded.	Soaps	have	relatively	weak	cleaning	action,	whereas	detergents	have	a	strong	cleaning	effect.	Saponification	is	the	term	for	the	soap-producing	chemical
reaction.	Animal	or	vegetable	fat	is	converted	to	soap	(a	fatty	acid)	and	alcohol	during	the	process.	The	reaction	requires	an	alkali	solution	in	water	and	also	heat	(e.g.,	sodium	hydroxide	or	potassium	hydroxide).	Soaps	are	water-soluble,	fatty	acid	sodium	salts.	Soaps	are	made	of	fats	and	oils,	or	they	are	fatty	acids,	using	solid	alkali	(a	base)	to	handle
them.	The	most	widely	used	process	for	making	soap	is	the	making	of	fats	and	oils.	To	learn	more	about	soaps	and	detergents,	register	with	BYJU’S	and	download	the	mobile	application	on	your	smartphone.	Put	your	understanding	of	this	concept	to	test	by	answering	a	few	MCQs.	Click	‘Start	Quiz’	to	begin!	Select	the	correct	answer	and	click	on	the
“Finish”	buttonCheck	your	score	and	answers	at	the	end	of	the	quiz	Visit	BYJU’S	for	all	Chemistry	related	queries	and	study	materials	0	out	of	0	arewrong	0	out	of	0	are	correct	0	out	of	0	are	Unattempted	View	Quiz	Answers	and	Analysis	Fats	and	oils	can	participate	in	a	variety	of	chemical	reactions—triglycerides	can	be	hydrolyzed	in	the	presence	of	an
acid,	a	base,	or	specific	enzymes	known	as	lipases.	The	hydrolysis	of	fats	and	oils	in	the	presence	of	a	base	is	used	to	make	soap	and	is	called	saponification.	Today	most	soaps	are	prepared	through	the	hydrolysis	of	triglycerides	(often	from	tallow,	coconut	oil,	or	both)	using	water	under	high	pressure	and	high	temperatures	(200°C).	Sodium	carbonate	or
sodium	hydroxide	is	then	used	to	convert	the	fatty	acids	to	their	sodium	salts	(soap	molecules):	History	of	Saponification	The	production	of	soap	is	one	of	the	oldest	chemical	reactions	practiced	by	humans.	Both	the	Phoenicians	(600	BCE)	and	the	Romans	made	soap	from	animal	fat	and	wood	ash.	Even	so,	the	widespread	production	of	soap	did	not	begin
until	the	1700s.	Soap	was	traditionally	made	by	treating	molten	lard	or	tallow	with	a	slight	excess	of	alkali	in	large	open	vats.	The	mixture	was	heated,	and	steam	was	bubbled	through	it.	After	saponification	was	completed,	the	soap	was	precipitated	from	the	mixture	by	the	addition	of	sodium	chloride	(NaCl),	removed	by	filtration,	and	washed	several
times	with	water.	It	was	then	dissolved	in	water	and	re-precipitated	by	the	addition	of	more	NaCl.	The	glycerol	produced	in	the	reaction	was	also	recovered	from	the	water	used	to	wash	the	soap.	Pumice	or	sand	is	added	to	produce	scouring	soap,	while	ingredients	such	as	perfumes	or	dyes	are	added	to	produce	fragrant,	colored	soaps.	Blowing	air
through	molten	soap	produces	a	floating	soap.	Soft	soaps,	made	with	potassium	salts,	are	more	expensive	but	produce	a	finer	lather	and	are	more	soluble.	They	are	used	in	liquid	soaps,	shampoos,	and	shaving	creams.	The	Cleaning	Mechanism	of	Soap	Dirt	and	grime	usually	adhere	to	skin,	clothing,	and	other	surfaces	by	combining	with	body	oils,	cooking
fats,	lubricating	greases,	and	similar	substances	that	act	like	glues.	Because	these	non-polar	substances	do	not	mix	with	water,	washing	with	water	alone	does	little	to	remove	them.	Soap	removes	them,	however,	because	soap	molecules	have	a	dual	nature.	One	end,	called	the	head,	carries	a	polar	ionic	charge	and	therefore	dissolves	in	water;	the	other
end,	the	tail,	has	a	non-polar	hydrocarbon	structure	and	dissolves	in	oils.	The	hydrocarbon	tails	dissolve	in	the	oil;	the	ionic	heads	remain	in	the	aqueous	phase,	and	the	soap	breaks	the	oil	into	tiny	soap-enclosed	droplets	called	micelles,	which	disperse	throughout	the	solution.	The	droplets	repel	each	other	because	of	their	charged	surfaces	and	do	not
stick	to	each	other.	With	the	oil	no	longer	“gluing”	the	dirt	to	the	soiled	surface	(skin,	cloth,	dish),	the	soap-enclosed	dirt	can	easily	be	rinsed	away.	Attributions	This	page	is	based	on	“Chemistry	2e”	by	Paul	Flowers,	Klaus	Theopold,	Richard	Langley,	William	R.	Robinson,	PhD,	Openstax	which	is	licensed	under	CC	BY	4.0.	Access	for	free	at		This	page	is
based	on	“The	Basics	of	General,	Organic,	and	Biological	Chemistry”	by	David	W	Ball,	John	W	Hill,	Rhonda	J	Scott,	Saylor	which	is	licensed	under	CC	BY-NC-SA	4.0.	Access	for	free	at	In	our	daily	lives,	soap	and	detergents	play	a	crucial	role	in	keeping	our	surroundings	clean	and	our	clothes	fresh.	While	these	products	may	seem	simple,	their	effectiveness
stems	from	the	intricate	chemistry	behind	their	composition.	In	this	exploration	of	the	chemistry	of	soap	and	detergents,	we	will	uncover	the	science	that	makes	these	cleaning	agents	essential	for	maintaining	hygiene	and	cleanliness.The	Basics:	What	is	Soap?Soap	is	a	classic	cleaning	agent	that	has	been	used	for	centuries.	Its	fundamental	chemistry
involves	the	combination	of	fats	or	oils	with	an	alkaline	substance,	typically	sodium	hydroxide	(lye)	in	a	process	known	as	saponification.	This	chemical	reaction	results	in	the	formation	of	soap	molecules,	which	possess	both	hydrophobic	(water-repelling)	and	hydrophilic	(water-attracting)	properties.The	Structure	of	Soap	MoleculesSoap	molecules	are
amphiphilic,	meaning	they	have	both	hydrophobic	and	hydrophilic	regions.	The	hydrophobic	tail,	derived	from	the	fatty	acid	component,	avoids	water	and	is	attracted	to	oils	and	grease.	On	the	other	hand,	the	hydrophilic	head	is	attracted	to	water.	This	dual	nature	allows	soap	molecules	to	surround	and	emulsify	oily	substances,	breaking	them	down	into
smaller	droplets	that	can	be	easily	rinsed	away.How	Soap	CleansWhen	soap	is	applied	to	a	greasy	surface,	the	hydrophobic	tails	of	the	soap	molecules	embed	themselves	into	the	grease,	while	the	hydrophilic	heads	point	outward,	forming	a	spherical	structure	called	a	micelle.	These	micelles	surround	the	grease	particles,	suspending	them	in	water.	As	a
result,	the	grease	is	effectively	lifted	off	the	surface	and	dispersed	in	the	water,	allowing	it	to	be	washed	away.Hard	Water	and	SoapWhile	soap	is	an	effective	cleaner,	its	performance	can	be	affected	by	the	presence	of	hard	water,	which	contains	high	levels	of	calcium	and	magnesium	ions.	In	hard	water,	these	ions	can	form	insoluble	salts	with	soap,
reducing	its	lathering	ability	and	effectiveness.	This	led	to	the	development	of	synthetic	detergents	as	an	alternative	to	soap	in	hard	water	conditions.The	Rise	of	DetergentsDetergents,	often	referred	to	as	synthetic	detergents,	were	introduced	in	the	early	20th	century	as	a	response	to	the	limitations	of	soap	in	hard	water.	Unlike	soap,	detergents	are
synthetic	compounds	with	a	hydrophobic	tail	and	a	hydrophilic	head,	similar	to	soap	molecules.	However,	the	structure	of	detergents	can	be	tailored	to	overcome	the	challenges	posed	by	hard	water.Types	of	Detergents1.	Anionic	Detergents:			Anionic	detergents	have	a	negatively	charged	hydrophilic	head.	They	are	effective	at	cleaning	in	hard	water	and
are	commonly	used	in	laundry	detergents.2.	Cationic	Detergents:			Cationic	detergents	have	a	positively	charged	hydrophilic	head.	They	are	often	used	in	fabric	softeners	and	certain	types	of	disinfectants.3.	Nonionic	Detergents:			Nonionic	detergents	have	an	uncharged	hydrophilic	head,	making	them	less	affected	by	hard	water.	These	detergents	are
commonly	found	in	dishwashing	detergents	and	certain	laundry	products.4.	Amphiphilic	Detergents:			Amphiphilic	detergents	have	both	hydrophobic	and	hydrophilic	regions,	similar	to	soap.	They	are	versatile	and	find	applications	in	various	cleaning	products.Environmental	ImpactWhile	soaps	and	detergents	are	essential	for	maintaining	cleanliness,
their	use	has	environmental	implications.	Phosphates,	once	commonly	used	in	detergents,	were	found	to	contribute	to	water	pollution	and	eutrophication.	In	response,	many	countries	have	banned	or	limited	the	use	of	phosphates	in	household	cleaning	products.Modern	detergent	formulations	prioritize	biodegradability	and	reduced	environmental	impact.
Additionally,	the	advent	of	high-efficiency	(HE)	detergents	and	front-loading	washing	machines	has	led	to	more	efficient	use	of	water	and	detergents,	further	minimizing	environmental	consequences.Mystery	Unveiled!	The	chemistry	of	soap	and	detergents	unveils	the	science	that	underlies	our	everyday	cleanliness.	From	the	ancient	art	of	soap-making	to
the	sophisticated	formulations	of	modern	detergents,	these	cleaning	agents	have	come	a	long	way.	As	we	continue	to	develop	new	technologies	and	environmentally	friendly	formulations,	the	chemistry	of	soap	and	detergents	remains	a	dynamic	field,	ensuring	that	our	quest	for	cleanliness	aligns	with	sustainable	practices	for	the	health	of	both	our	homes
and	the	planet.


